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ESTLAND AIRCRAET LIMITED -;VEOVIL ENGLAND 


%° Heavy Duty HOLGUN 


HERE, THERE, 
AND EVERYWHERE... 


Whenever there’s a drilling job to be done... 
rely on Black & Decker Drills to do it faster, cheaper and 
BETTER! There are 16 models in the B & D range with capacities 
from %" to 1° in steel and double these capacities in hard- 
wood. Use them to drive hole saws and wood augers ... ) 
convert them into powerful drill presses with B & D drill j 
stands. These versatile drills are used by craftsmen all A B&D Holgun countersinks screw holes 
over the world . .. they are part of the famous Black & Decker pty o obairrand brings power, speed 


range which includes Saws, Sanders, Grinders & Screwdrivers. and accuracy to the most inaccessible jobs 
. costs are cut, production increased. 


Quicker and Better with 


PORTABLE ELECTRIC TOOLS 


Write for catalogue. Demonstration of any tool on request. 


BLACK & DECKER LTD HARMONDSWORTH MIDDLESEX 
TOWSON, USA - TORONTO, CANADA ~ SYDNEY, AUSTRALIA * MEXICO, D.F 


* SAO PAULO, BRASIL 
Smee's 2/53 
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This one’s easy — but when it comes to designing the right 
kind of springs and presswork for a specific job, then you 
may be only too glad to have us help you out. We’ve been 


designing and manufacturing springs and presswork for close 


on a century ; turning them out by the million ; and as 
accurately as if we were watch-makers ! The “ know-how ” now 
at our finger tips is quite amazing — and it is freely at your service. 


TERRY'S sprincs pressworx 


HERBERT TERRY & SONS LTD. REDDITCH. ENGLAND 
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UNITED AIRCRAFT EXPORT CORPORATION 


‘Ghee S-55 helicopters once again are demonstrating their efficiency and 


rugged dependability in commercial service, this time by providing over-water 
transportation for oil well drilling crews who work far out in the Gulf of Mexico. 


In a pioneering operation which began last 
spring, big Sikorskys have been used in daily 
scheduled service to solve various difficult 
transportation problems encountered in off- 
shore oil development work. This operation 
centered along the continental shelf which 
parallels the U.S. coastline, off Texas and 
Louisiana. Here some drilling sites are now 
as far as 45 miles from supply bases, and 
located in waters as deep as 100 feet. Seas 
are often rough. Transportation by boat is 
slow, frequently hazardous, and always un- 
comfortable for workmen susceptible to sea- 
sickness. Helicopters offered solutions to 
these problems of boat transportation. 


The initial demonstration of helicopter 
use for crew transportation was the operation 
of services for one major company, between 
Grand Isle, on the mainland, and one area off 
Louisiana. The flying service was provided by 
Petroleum Helicopters, Inc. of New Orleans. 
Using big S-55s, this firm handled a steady 
flow of workmen - as many as.110 per day - 
between the mainland and a number of drilling 
platforms or floating tenders on which land- 
ing decks were built for the helicopters. 


Success was immediate. The helicopters were able to operate in nearly every 
kind of weather. Crews reached the job in 30 minutes instead of many tiresome 
hours. .Seasickness and many safety hazrrds were eliminated. The helicopters 
were able to provide fast ambulance service in case of illness or accident. 
They eliminated the need for many costly boats once required for both transporta= 


tion and emergency standbys. 


Currently, plans are being made for extension of helicopter transportation 
to a large number of off-shore drilling and production operations. Almost all 
drilling platforms now under construction, and most drilling tenders, are being 


equipped with platforms on which the big Sikorskys can land and takeoff. 
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DOUGLAS TRANSPORT TO WAVE PRATT: & W 


Pratt & Whitney Aircraft's 5700 h. p. 
T-34 turboprop engines will power the new 
Douglas C-133A, a giant transport air- 
craft to be built for the U. S. Air Force. 


Prototype of the four-engine plane is 
now under construction at the Douglas 

plant in Long Beach, California. Flight 
is anticipated in mid-1955. 


Specifications of the new transport 
are still confidential. It is known, how- 
ever, that the C-133A will be larger than 
the Douglas YC-124B Globemaster II. This 
aircraft is the largest regular production 
military transport now in service. 


Power plant package for the C-133A was evolved from the YC-124B engine installa- 
tion. The YC-124B is a Globemaster II redesigned for four P&WA T-34 turboprop en- 
gines. Normally, the Globemaster is powered by four 3800 h.p. P&WA R-4360 piston 

engines. 


A limited T-34 production program at Pratt & Whitney Aircraft is now supplying 
turboprop engines for the YC-124B, for Air Force and Navy turboprop versions of 

the Lockheed Super Constellation, designated the C-121F and the R7V-2 respectively, 
and for Boeing C-97J Air Force turboprop Stratofreighters. 


HAMILTON STANDARD PNEUMATICS LABORATORY 


An extensive addition to Hamilton Standard's advanced pneumatics laboratories 
at Windsor Locks, Connecticut, has been opened with a new job: testing a Hamilton 
Standard air conditioning and pressurization system being developed for a still- 
secret supersonic military bomber. 


The recently completed addition houses highly specialized test equipment, much 
of which is completely new to the division's development laboratories. The 
facilities reflect the growing performance required of aircraft equipment today, 
and the division's anticipation of future aircraft requirements. 


New test equipment includes a sand and dust chamber, a shock test rig, a centri- 
fuge device to simulate the forces imposed on equipment in high speed turns and 
pull-outs, and a simulated jet aircraft cockpit. Other equipment installed in 

the new facility includes four test booths for air conditioners, five valve test 
rigs, an altitude chamber, a salt spray test chamber, and an electronic vibration 
machine for fatigue testing air conditioning equipment. New also is an enviro- 
mental chamber, where the climate of any place in the world can be simulated. 


The new test facilities augment one of America's outstanding experimental test 
areas. Now in operation, in addition to the pneumatics laboratory, are propeller 
and jet engine test cells, laboratories for fuel controls, hydraulics, mechanical 
tests, vibration and electronics, a propeller balancing room, and a separate build- 
ing housing a combustion laboratory. 


UNITED AIRCRAFT EXPORT CORPORATION ........ ~ EAST HARTFORD 8, CONN., U.S.A. 
European Offices: 3 5 Warwick House Street, London SWI, England 
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H. M. HOBSON LTD 
injectors, carburetters, power flying controls, 
gas turbine engine accessories, etc. 


FORDHOUSES WOLVERHAMPTON 
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BOULTON PAUL 


HYDRAULIC UNIT ASSEMBLY SHOP 


GNEOCALL LO FOR 


© SENSITIVITY FIDELITY STABILITY © 


PRECISION SAFETY RELIABILITY 2 
VERSATILITY 


BOULTON PAUL AIRCRAFT LTD. 


WOLVERHAMPTON. ENGLAND 
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What next? 


Will the rivet be next to go? For ten years, ‘Redux’ has been taking over more 
and more of the rivet’s job. One thing is certain. Designers cannot go on 
using methods that were good enough for 150 m.p.h. aircraft. They know 
that the penalties in performance, weight and cost would make their 
products unsaleable. 


In forty different machines, ‘Redux’ has provided the answer to the 
call for more payload, simplified production, better fatigue resistance, 
smoother surfaces. 


* Redux’ is a registered trade name 


Aero Research Limited, Duxford, Cambridge. Telephone: Sawston 187. A Ciba Company 


© 264/99 


FLIGHT 17 DECEMBER 1954 
| Gone, but not forgotten 
\ | 
4 
| 
| CAUX BONDING PROCESS 


arrow 
CO LTO 


210 PICCADILLY LONDON. WI 


The House of STATE CAPRESS 


LIGHT 
17 DecemMBer 1954 F 
4 
3 At Home — or Overseas. . . 
Phe 
Vf, >A tii Za 
WM yy, 

igareties in the Wold 


FLIGHT SIMULATORS 


ARE IN USE IN EUROPE AND CANADA 


THAN ANY OTHER MAKE 


* 


THIS MODERN AID TO AIRCREW 
TRAINING PROFICIENCY 
IS MAKING A POSITIVE CONTRIBUTION 


TO SAFETY 


Flight Simulator Division 
REDIFON LIMITED +» KELVIN WAY + CRAWLEY - SUSSEX 
A Manufacturing Company in the Rediffusion Group 
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The one major obstacle to the much-needed change to Constant Frequency 
A.C. Systems in the air—the problem of satisfactory operation of alterna- 
tors in parallel—has been overcome by the introduction, by ENGLISH 
HERE ELECTRIC, of the Sundstrand Constant Speed Alternator Drive. 
This Drive, in full and increasing production in the U.S.A. for several 
years, is in regular squadron service in the United States Air Force. 
Now ENGLISH ELECTRIC, by manufacturing the Drive under licence in this 
HE GINS country, are to add their own unrivalled experience in the design and 
engineering of A.C. power systems to the development work and produc- 
tion know-how of the Sundstrand Machine Tool Co. No organisation in 
this country has wider experience than ENGLISH ELECTRIC in the design 
THE and construction of all the component parts of constant frequency A.C, 
systems—alternators, transformers, switchgear, motors, etc. 


THE SUNDSTRAND DRIVE 
This constant-speed drive is a brilliant adaptation of an old and well proved 
system—the variable-angle hydraulic swash plate pump and motor — 
with this difference, that in the Sundstrand design the hydraulic unit is 
used differentially to add to, or subtract from, the input speed so as to 
maintain an output speed constant to 1% plus or minus over a speed 
range of 3 to 1. 


WHAT THE A.C. AGE MEANS 
Compared with D.C. Installations Constant Frequency A.C. Systems 
are much lighter, simpler, more reliable and efficient. High altitude 
operation does not involve the serious design problems and operational 
troubles as encountered with D.C. Equipment. The inherent simplicity 
of the A.C. Squirrel Cage motor is such that maintenance costs are 
a enormously reduced if not altogether eliminated. 


ELECTRIC 
SUNDSTRAND DRIVE 


Full details from ‘ENGLISH ELECTRIC’ AIRCRAFT EQUIPMENT DIVISION - Phoenix Works, Bradford 


Rotary Actuators D.C. Generators Invertors 


17 DecemsBer 1954 FLIGHT 9 
= 
AGE! === 
s 
- 
— 
} 
i 
j 
ie 
near Actuators owers 
‘J 


We arein the 
hot end of the 


TURBINE INDUSTRY 


AND CAN TAKE THE 
*“HEAT’ OUT OF YOUR 
PROBLEMS 


Specialists in the manufacture 
and repair of flame tubes, 


discharge nozzles, exhaust 
systems, jet pipes, insulating 
blankets, bellows, for aircraft, 
marine, automobile or other 
gas turbine developments. 


BURNLEY AIRCRAFT PRODUCTS LTD. 


Fulledge Works, Burnley, Lancashire, England 
Telephone Burnley 3121 bap/ 3947 


17 DECEMBER 1954 


Problems of a Piping Designer 


giving way gracefully 


Expansion and contraction of metal ducting due to 
wide temperature and pressure variations can be 
effectively allowed for by the incorporation into the 
system of AVICA-engineered All-Stainless Steel 
Bellows Assemblies. These serve also to absorb 
vibration; to compensate for flexure of the main 
structure under flight and ground loads; and to allow 
convenient installation and break-down of adjoining 
components— whilst transmitting the minimum of 
load to the rigid ducting and main supporting 
members. Suitable for temperatures up to 350°C., 
AVICA Bellows Assemblies are available in a wide 
size range, with coupling terminations to suit 
individual requirements. 


STAINLESS STEEL BELLOWS 


Also AVICA All-Stainless Steel and Synthetic 
Rubber Flexible Pipes, High Pressure Swivel Pipe 
i Couplings, H.T. and L.T. Ignition Leads and Harness, 
Electrical Wiring Conduit Assemblies, Flexible Pipe 

and Cable Support Clips. 


AVICA EQUIPMENT LIMITED 


| Adams Place, Georges Road, London, N.7 
Tel: NORth 428! Cables: Corpavia, Londor 


T.A.665E 
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Britain’s Air University 


Can train you for an airline career 


Hundreds of today’s airline captains and key maintenance personnel are graduates of this famous 
establishment. Its Schools of Flying, Navigation, Engineering and Radio/Radar form the stepping 
stones to success for the airmen of tomorrow. In order to meet the ever-increasing demand for 
highly skilled crews, resulting from the vast post-war expansion of the world airline systems, the 
following full-time practical and technical courses are now available :— 


FLYING COURSES FOR:— AIR NAVIGATION COURSES FOR:- 


Private Pilot’s Licence. Flight Navigator's Licence. 
Commercial Pilot's Licence. Airline Transport Pilot's Licence. 
Instrument Rating. Senior Commercial Pilot's Licence. 
Flying Instructor's Certificate. Commercial Pilot's Licence. 


AIRCRAFT ENGINEERING COURSES FOR:- RADIO/RADAR COURSES FOR:- 


Maintenance Engineer's Licences. M.T.C.A. Aircraft Radio Officer’s Licence. 
Diploma in Aeronautical Engineering. M.O.T. Radar Maintenance Certificote. 
Specialist Courses. Postmaster-General Certificate of Proficiency. 


Write for details to:— 


The Commandant. Air Service Training Ltd. 
Hamble. Southampton. England 
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SAUNDERS VALVE ene COMPANY LIMITED 


— Aircraft Division 
BLACKFRIARS STREET HEREFORD 


Let us help you by demonstration and consultation 
to explore the possibilities of Filabond polyester 
reinforced Fibreglass for Aircraft construction . . 


WE WOULD LIKE YOU TO VISIT OUR 
TECHNICAL SERVICE LABORATORIES AT SPEKE 


Please write to:- 


Beck Koller Ltd. 
Re BECKACITE HOUSE - SPEKE LIVERPOOL 19 acp 


Associate Works: Reichhold Chemicals Inc., Detroit, U.S.A. 


SOLE SELLING AGENTS 


JAMES BEADEL & CO. LTD. - BECKACITE HOUSE - SPEKE - LIVERPOOL 19 
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Designed and developed in consultation 
with the Aircraft Industry, Dagenite 
batteries are standard equipment on 
the majority of de Havilland aircraft, 
and perform a major role on the airways 
of the world 


The 12 volt 6-EP19B/2 battery has a weight/capacity ratio which is among the lowest yet achieved 
for Jet Engine starting—46 pounds fully charged: capacity 60 Ah. at the twenty hour rate 


BOLT HOLE CENTRES 


Side and end views of 6-EPI9B/2 with battery layout diagram 


Dagenite Aircratt Batteries 


Peto and Radford 137 Victoria Street London 


Lig 
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FUEL VALVE 


by 


| 
Teddington 


i 


This is a gate type “on-off” valve suitable for 
use with all aircraft fuels. 
It incorporates synthetic seals in the valve 
SPECIFICATION 

assembly which, within the operating parameters, 


Operating conditions give a complete fuel shut-off. 
Temperature —60°C. to +120°C. ‘ 
The valve is suitable for operation by a manual 


Bore Vinch control or a remote actuator. 


Torque (max) 20 inch/pounds 
Weight 13 ozs. 


Tel: Merthyr Tydfil 666 


TEDDINGTON CONTROLS LTD., CEFN COED, MERTHYR TYDFIL, SOUTH WALES 
LONDON OFFICE: 51, BROMPTON ROAD, S.W.3 Tel: KENsington 4808 


Which sensitive aircraft instrument can be 


cut im 
Ihit werith a2 haw ImerF’.-- 
made red hot 


_..and still function ? 


This may be surprising because by their nature aircraft instruments are 


rather sensitive. Nevertheless, even if severed by battle damage or the 


mechanical failures that can cause fire, the Graviner “ Firewire” 


still provides the required detection and re-set characteristics. 


If you want to find out all the advantages of 


GRAVINER “FIREWIRE” 
telephone Colnbrook 48, or better still, come and see 


for yourself at Poyle Mill Works, Colnbrook, Bucks. 


M.o0.S. and A.R.B. approved 


FLIGHT 17 DecemBer 1954 
| 
. 
3 
| 


Over 7,000 

standard types and sizes 

of ball and roller bearings. 

Advice without obligation from the 
Technical Department. 


RANSOME & MARLES BEARING CO. LTD., NEWARK-ON-TRENT, ENGLAND 
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{construction and is unique in its class, being 
stresse: to 10-9, for a gross weight of 2,240 Ibs in the 


on. HINDUSTAN AirCRAFT L. 

BANGALORE, INDIA. 


MARICON 


FLEXIBLE HOSE 


A BETTER HOSE OF LIGHTER WEIGHT 
M.0.S. APPROVED FOR LOW PRESSURE 
FUELLING SYSTEMS 


Maricon Hose is fully approved under M.O.S. Specification D.T.D. 

(R.D.I.) 3951 and is included in $.D.M. No. 101 (Issue 4) and 
S.D.M. 183 (Issue 3). Both types A 
(Non Fire Resistant) and B (Fire 
Resistant) offer remarkable weight 
saving advantages as compared with 
similar hoses and can be supplied in 
long lengths, or assemblies. Type B 
has been proved by exhaustive tests to 
have exceptional fire-resisting qualli- 
ties. We shall be pleased to supply 
specification, drawings and full de- 
tails on request. 


MARICON ‘ On OLDFIELD ROAD, HAMPTON, MIDDLESEX 


(MOLES 
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eee OT AIR TURBINE ACCESSORY DRIVE UNITS ARE BEING 
MFICALLY DEVELOPED TO PROVIDE CONSTANT SPEEDING 
ATION AND TO FACILITATE FREEDOM OF INSTALLATION 
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Afmstro ‘hitworth arg playing 

a/leading patNin the deyelopment of 
ese vital new ys. Other 
rmstrghg Whitwom products helping 
Mpres¢rve the intgfrity the 

We gre the Nigft Fighter 

Huntey and the Sea/lawk, 

the Royal Nayf’s latest jetAghter. 


IR G/ ARMSTRO! ‘HITWORTH CRAFT LTD. 


Baginjen, Cov 


MEMBER ‘OF E HAWKER ELEY GROU 
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Sinking Differences 

EVERAL aviation battles are being (or seem likely to be) waged this winter; some 
are new and others have been resurrected. For example, the ultimate control of 
R.A.F. Coastal Command may, we hear, come in for a lot more discussion with 
the appointment of the new Fifth Sea Lord. Again, with the abandonment of heavy ack 
ack guns the control by the R.A.F. of the missiles which are to succeed them may in some 
quarters be questioned. The Army’s air mobility is another matter which must be subject 
to important changes and developments in the coming months and years, and here again 
the right to control and operate the aircraft may be contested between the Services. The 
recent decision to form a joint R.A.F./Army helicopter school for the Army—possibly the 
result of a compromise—will also have been noted. In a slightly different field, the training 
and provision of test pilots, and the point at which the R.A.F. or Navy start to take 
a practical interest in the development flying of the machines they have ordered, may 

give cause for some hard thinking. 

There seems to be a definite pattern running through these matters which directly 
reflects the growing significance of the Royal Air Force—already the most important 
of the three Services—and at the same time implies a dwindling usefulness and scope 
of the traditional weapons and activities of the other two. 

By reason of a thorough airing of opinions and some hard bargaining, controversies 
of this kind can often lead to the best possible solutions. On the other hand, over-long 
delays when it is known that a change is coming can also lead to uncertainty and unrest 
among the numerous people who will be affected, something obviously to be avoided. 
Again, if the real issues become subordinated and the conflict becomes one of personal'ties 
and politics, the worst is to be feared. The moral scarcely needs pointing out. 


Foundations for Rotorbus Services 


HERE is still plenty of sense in the old adage about not crossing bridges in advance 

of one’s arrival at them; but, equally, it is a dull scout or foolish virgin who is caught 

unprepared. These profound thoughts arise from pronouncements by men actively 
concerned with commercial helicopter operations, present and expected, and from our 
own apprehension regarding the adequacy of preparations for these aircraft. 

A few weeks ago the Under-Secretary for Civil Aviation assured the House of Commons 
that the Minister would see to it that the introduction of scheduled helicopter services 
was not delayed by the lack of suitable landing sites. We should feel happier if there were 
more indication that the ways as well as the will were there. 

Suitable and acceptable sites for airstops will not be easy to find in the cities of England; 
and, when they have been found, the negotiations for their use and their preparation 
and equipment will not be accomplished overnight. We feel, in fact, that it would not be 
too soon to be selecting sites now, so that they will be unencumbered and ready for 
development in a year or two’s time. In this connection we would recall a recent contribu- 
tion from the City Engineer and Surveyor of Liverpool. He said: “The erection of an 
elevated landing ground serving no other purpose is far too costly. . . . A central airstop 
should be a strengthened roof of a building or group of buildings, and they should be as 
tall as possible so that the expense of roof strengthening would be but a small proportion 
of the cost of the main structure.” 

Although for a start only a few of the larger cities can expect to have helicopter services, 
it would be stupid not to prepare for the large network of routes which will certainly 
develop over these islands and the continent of Europe. Frequency and volume of ser- 
vices and the number of other centres served will be main factors in the popularity and 
financial success of such operations. Rotorbus services should eventually be run with the 
same lack of formalities as motor "bus services, not in grandiose airline style. 

This much said about an early stage, we may fittingly quote from a Sabena spokes- 
man (whose company already, of course, operates international helicopter services) 
about a later one. He stated at a recent international conference: “We must not accept 
fixed-wing answers to helicopter questions. Regulations for helicopter operations should 
not become rigidly fixed before experience proves their need.” 
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FROM ALL 


‘THE existence of another new mark of Bristol Olympus was 
announced earlier this week; it is designated BOI.6. The only 
unit of this basic type for which a power rating has been released 
is the BOL1 of 9,750 Ib thrust. This figure was achieved more 
than two years ago, so it may safely be assumed that both the BO1.6 
and an intermediate unit being produced for the Avro Vulcan (and 
undergoing a type-test at the present time) have outputs 
substantially in excess of 10,000 Ib. 

Like its predecessors, this latest Olympus is intended for fighter 
applications as well as for larger aircraft. 


Thunderstreaks at Bentwaters 


THT the primary mission of the 81st Fighter-Bomber Wi 
U.S.A.F.E., based at Bentwaters, Suffolk, and now equip 
with the Republic F-84F Thunderstreak (Wright J65 Sapphire) is 
to conduct atomic operations against aggressor forces in Europe in 
support of NATO was confirmed at a Press day last Friday. 

The Wing’s secondary mission is to assist as required in the 
defence of the United Kingdom. Thunderstreaks made low runs 
at speeds up to 720 m.p.h. and demonstrated assisted take-off, 
using a 4 4,000 Ib installation. It was learned that the Mach 
limitation in service is 1.175 and that M = 0.9 to 0.94 is per- 
missible with external tanks (according to type). Ferry range is 

“well over 2,000 miles.” 

A report of the demonstration, and new facts concerning the 

Thunderstreak, will appear ih our next issue. 


D.H.110 Excels in Attack 


DY RING recent test flying, the de Havilland D.H.110, which 
is under development for the Royal Navy as a carrier-based 
all-weather fighter, has achieved outstanding attack dive speeds, 
well above the speed of sound. Moreover, this exceptional Mach- 
worthiness is accompanied by excellent control characteristics (it 
has a flying tail), and it would seem that this aircraft could be 
used as a gun-platform throughout the transonic regime, and 
beyond. 

Most of the development flying of this twin-Avon wwo-seater 
is being done by Mr. John Wilson. So far only two more proto- 
types are being built at Christchurch: one with a hook, and 
another fully “navalized” machine with folding wings as well. 


Helicopter Simulators 


past Friday a most interesting lecture and discussion meeting 
were held by the Helicopter Association, the subject being 
The Possibility of the Flight Simulator as a Training Aid to Heli- 
copter Pilots. The introduction was by Mr. Norman Hill, who 
first discussed flight simulators for fixed-wing aircraft. A short 
film was then shown, depicting a training session in a B.O.A.C. 
Comet simulator. Mr. Hill’s contribution was followed by a paper 
by M. P. de Guillenchmidt, managing director of Giravions 
Dorand of France. 
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THE TAIL BOOM of 
the Blackburn and 
General Beverley C.1 
military freighter is 
bigger than a DC-3 
fuselage and can seat 
42 in comfort. These 
views show a produc- 
tion rear fuselage in 
the company's factory 
near Hull, one photo- 
graph (foot of opposite 
page) illustrating the 
unobstructed interior, 
which measures 39ft by 
8ft by 6ft high. 


QUARTERS 


Rotodyne Loads 


iv can now be disclosed that the engines of the Fairey Rotodyne, 
classified by the Ministry of Supply as an “experimental heli- 
copter,” are two Napier Eland NEI.3s. Two prototypes are under 
construction, the second (according to a recent pronouncement by 
Sir Richard Fairey) having a fuselage with “somewhat different 
internal arrangement. 

Typical loads announced by the manufacturers are: 45 pas- 
sengers and baggage; 40 troops and equipment; 30 stretchers and 
10 attendants; 11,000 lb of freight; 100 sacks of fertilizer; 3 cars 
and 12 passengers; 2 Daimler ambulances; Continental touring 
coach and passengers; Hunter fighter minus engine, and with 
wings removed; scout car and 1 ton of ammunition; jeep and 25- 
pounder gun; 2 one-ton lorries; 300 lambs or 150 sheep or 20 
cattle (alive or as carcases); 11,000 lb or 3,300 cu ft of mail in 
sacks; 4,000 cans of beer or milk; 4 ultra-light helicopters. 

The fuselage cross-section (particularly the headroom) could be 
increased as required to take loads such as a three-ton Army lorry. 


By-Pass Running Time 


T": was announced by Rolls-Royce last week that the total running 
time of the Rolls-Royce Conway is now nearly one thousand 
hours. There is no doubt that this is a most impressive figure, for 
the development of a by-pass turbojet on the scale of the Conway 
—it is described by the company as “one of the most powerful 
engines in the world”—is probably the most difficult assignment 
that any gas-turbine firm could undertake. 

No specific history of the Conway may yet be published, al- 
though the name certainly embraces a whole family of engines (the 
RCo.5 was named recently), all of which differ from one another to 
a greater, or lesser, degree. The only application of the engine so far 
announced is in the Vickers-Armstrongs 1000, and we understand 
that when this aircraft flies next autumn it will, in fact, do so on the 
thrust of four Conways. The thrust requirement for this aircraft 
cannot be far short mf 60,000 Ib. 


Eland Flight-testing 


‘THe stage is set for the Napier Eland to build up a great num- 
ber of flight hours during the New Year. This advanced 
turboprop, provisionally rated at 3,000 s.h.p. but likely to produce 
4,000 with development, was first seen at Farnborough in the 
Varsity test-bed illustrated. Following strain-gauge work on the 
airscrews, the aircraft is about to undergo a further period of 
intensive flight-testing from the company’s base at Luton Airport. 
In addition to the Varsity, the American Convair 340, flight- 
delivered to Luton a few weeks ago, is now being prepared to take 
Elands. Reference to this conversion work which is quite a major 
undertaking and will probably not be completed until next sum- 
mer, was made in our issue of November 5th. The Convair was 
flown via New York and Gander, whence it made the direct cross- 
ing to Shannon and then went on to Prestwick for Customs clear- 
ance. Its next stop was Cranfield, from where the pilots were taken 
to Luton in a Proctor to inspect the grass airfield. Finally, the 
machin¢ was flown in, “keeping moving over the sticky bits.” 
Napier’s chief test pilot, Mike Randrup, took part in the delivery 
flight after doing a conversion course on to the 340 at the makers’ 


DARK STRANGER: This Meteor 7 with all-black finish is operated for 
the Royal Navy by Airwork, Ltd. (pilot, D. E. Helmore) from Langley 
airfield. Its test work, on the other hand, is being carried out under 
the direction of the Sperry Gyroscope Co. It will be noticed that the 
aircraft has wide intakes and spring-tab ailerons, and thot it appears 
to have an optically flat circular panel in the extreme nose. As a 
result, the normal ventilating-air intake now protrudes slightly below. 
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SLIM ELAND turboprops are almost lost in the fat cowlings of Napier’s 
Varsity test-bed, which has already completed a valuable part of the 


Eland’s flight-test programme. Conversion of a Convair CV-340 will 


shortly take place (the aircraft arrived at Luton on November 25th) 
and, initially at least, the original portly piston-engine nacelles will 
also be retained on this aircraft. “Flight” photograph 


plant. On the Eland tests he is being assisted by Ken Cartwright. 

In addition to these two test-bed aircraft, a Ministry of Supply 
Ambassador, G-ALFR, is to be delivered to Luton in January with 
a view also to receiving Elands. 

Two Napier executives, Mr. H. Sammons, managing director, 
and Mr. R. M. Hilary, commercial manager, have just returned 
from the United States where they have been discussing, among 
other things, Eland applications; it is hoped that in due course they 
will be able to report favourable developments. There is a distinct 
advantage in being able to discuss an engine which is not only 
running but flying, as opposed to comparing paper designs and 
theoretical figures. It is known that Convairs are themselves very 
interested in the Eland and that the possibility of offering a turbo- 
prop conversion kit to existing Convair operators is in mind. 

The Eland itself was fully described in our issue of July 23rd 
last. It is a particularly neat single-shaft engine, with good com- 
ponent efficiencies and so built that it has accessibility which is 
almost certainly unique. Exhaustive testing already completed 
should ensure that the engine will obtain a C. of A. next year. 
Reference has also been made to a more complex E.151 Eland 
which is under development for the Fairey Rotodyne helicopter. 


Super-super Connie 


iv is reported that the Lockheed Aircraft Corporation is making 
an intensive effort, on a global basis, to interest suitable cus- 
tomers in what must surely be the final variant of the Con- 
stellation. Designated Model L-1449, the new project will be 
powered by four 6,000 e.s.h.p. developments of the Pratt and 
Whitney PT2F turboprop (T34 in military parlance), and is being 
promoted as the world’s fastest, longest-ranged and most 
economical airscrew-driven transport. 

Though the 1449 will not differ greatly in appearance from 
the U.S. Navy’s R7V-2 (a T34-powered Super Constellation), it 
will be, in fact, a wholly new machine. The wing will have 27ft 
more span (to 150ft) and 206 sq ft more area (to 1,856 sq ft); the 
root thickness/chord ratio will be reduced by 16.7 per cent (of the 
original 18%) and, probably as a direct consequence, the struc- 
ture will have a single integrally-stiffened sheet running from root 
to tip between the spars on both lower and upper surfaces. 

Other airframe modifications will be aerodynamic refinement 
of the tail, a revised wing trailing-edge, full-length control sur- 
faces, anti-friction bearings for the ailerons, and leading-edge 
anti-icing by bleeding hot air from the engine compressors. The 
main landing-gear is completely new (possibly with four wheels 
on each leg) and is stressed for use as a speed brake; it can be 
dropped at speeds in excess of 400 m.p.h. (presumably i.a.s.) 
and swings over-centre and locks down. The nose leg is also new 
and has an electrically powered hydraulic emergency extension 
system, with manual stand-by. 

So far as can at present be ascertained, Lockheed are retaining 
the present L-1049 fuselage. The new machine is being offered 
with seating capacity varying between 60 (plus four-seat lounge) 


for international first-class services and 89 seats for domestic 
coach (tourist) operations. In the first-class configuration the 
payload with full tanks is 17,400 lb. The maximum tankage is 
10,200 U.S. (about 8,500 Imperial) gallons, the specified fuel 
being JP-4 


Maximum take-off and landing weights are, respectively, 
177,000 and 125,000 Ib. Cruising speed is estimated at 432 m.p.h. 
at 20,000ft at 150,000 Ib, or 410 m.p.h. at 30,000ft. Typical esti- 
mated block times are: Los Angeles/New York, 5 hr 50 min 
eastbound with summer tail-wind and 7 hr 20 min westbound 
with winter head-wind; Copenhagen/Los Angeles, 17 hr west- 
bound with one stop and 14} hr return with one stop. 

Lockheed are reported to be offering the L-1449 for delivery 
during 1957. It is .not yet clear whether construction of a 
prototype has been authorized. For our own part, we do not 
doubt the ability of such an aircraft to cruise at the values quoted; 
it would seem, however, that—unless Pratt and Whitney produce 
a completely new engine—the L-1449 will be completely outper- 
formed by other aircraft, such as the BE-25 Britannia, in range, 
payload and economy. 


Airborne Radar Discussed 


EVELOPMENTS in airborne radar equipment have for some 
years been closely studied by the International Federation of 
Air Line Pilots Associations, who desire to see such equipment in 
eral use at the earliest possible date. A one-day technical meet- 
ing between the pilots and representatives of the industry, which 
took place in London last Friday, proved a most useful occasion 
for the interchange of ideas on airborne radar systems and tech- 
niques of operation. 
. The chairman of the meeting was Capt. J. Wood- 
man, chairman of B.A.L.P.A., ‘oe for Mr. 
C. N. Sayen, president of I.F.A.L.P.A. Opening the 
meeting, he pointed out that considerations of safety 
and of economics both entered into the question of 
the adoption of airborne radar: in the pilots’ opinion, 
safety should predominate. The meeting would pro- 
vide an excellent occasion for pilots to learn more 
about the equipment, and for the industry to become 
acquainted with the pilots’ point of view. Although, 
emphasized Capt. Woodman, it was true that the use 
of airborne radar equipment should lead to the 
avoidance of most bad-weather conditions, with con- 
sequent reduction in gusts experienced, the Federa- 
tion was not putting forward the adoption of such 
equipment as a reason for decreasing structural 
strength factors in aircraft. 
During the morning session, the representatives of 
Bendix Aviation, Decca, Ecko Electronics and R.C.A. 
described in turn their company’s airborne and 
ground equipment. The afternoon’s activity included 
the description of further equipment and a general 
discussion. The Ministry of Transport and Civil 
Aviation, I.C.A.O., the Air Registration Board and 
the Meteorological Office were represented at the 
meeting, in addition to the national pilots’ associa- 
tions of many countries, and manufacturers. A total 
of about 70 people were present. 
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DROP TANKS, HUNTER STYLE: 
Where transonic aircraft are 
concerned, even such an appar- 
ently simple operation as de- 
veloping a drop-tank installa- 
tion becomes fraught with 
difficulty. The Hawker com- 
heve now nerferted the 
installation of under-wing tanks 
for the Hunter, shown here fitted 
to an early production Mk 1. 
Each tank appears to be of 
about 100 gallons capacity, and, 
surprisingly enough, no stabiliz- 
ing fins are visible. It will be 
agreed that far from spoiling the 
Hunter's graceful outline these 
tanks lend a new, purposeful air. 


FROM ALL 
QUARTERS 


Keeping the Flying-boat Flag Flying 
URCHASE of three 44-seat Short Solent 4s from Tasman 
Empire Airways is announced by Aquila Airways, Ltd., whose 

managing director, W/C. Barry Aikman, left New Zealand on 

December 7th after completing the contract. Aquila already 

operate two Solents and three Hythes. Their new boats will be 

flown to England by Aquila crews during the next few weeks. 

Last week the airline announced approval of its application 
for a new flying-boat service to Genoa and to nearby Santa 
Margherita on the Italian Riviera. The service will begin on 
June 4th next, with a return flight each Saturday to Genoa and 
another each Sunday, to Santa Margherita. Flights will start 
from Southampton, taking five hours for the 850-mile journey; 
proposed fares are £19 single and £34 4s return. 

On June 2nd next year Aquila will resume their Southampton- 
Marseilles-Capri service. The cost of a tourist return fare to 
Capri will be £52, in place of the first-class fare of £66 charged 
when the service began this year—though, the company states, 
the standard of comfort will be the same. 


D.H. Design Appointments 


[NX connection with the delegation of design-side duties be- 
tween the de Havilland Hatfield and Christchurch factories, a 
number of new appointments were announced last week. 

Under Mr. R. E. Bishop, C.B.E., F.R.Ae.S., design director, 
Mr. C. T. Wilkins, O.B.E., F.R.Ae.S., becomes chief designer 
(Hatfield) and Mr. W. A. Tamblin, A.F.R.Ae.S., A.M.I.N.A., chief 
designer (Christchurch). Mr. J. P. Smith becomes deputy chief 
designer (Hatfield). Mr. A. G. Peters, A.R.Ae.S., and Mr. E. R. 
Owen are assistant chief designers (Hatfield) and Mr. F. Hamilton, 
A.F.R.Ae.S., is assistant chief designer (Christchurch). 


Australian Upper-Air Research 


RECENT report from Sydney claims that Australia has made 
“the most exhaustive tests carried out anywhere in the 
world” into the behaviour of upper-air winds. The research, which 
extended to a height of 65 miles, has been conducted in South 
Australia by a team working under the direction of Prof. Huxley. 
Professor of Physics at Adelaide University. Prof. Huxley said 


in an interview that previous knowledge of upper atmosphere 


winds was mainly confined to heights up to 40 miles. The South 
Australian investigations had shown that at an altitude of 62 
miles wind speeds might reach 200 m.p.h. Winds got faster in 
summer and slower in winter as altitude increased, and they 
flowed from east to west in summer and in the reverse direction 
in winter. 

“Tidal” winds had also been discovered which were caused 
by pulsations of the earth’s atmosphere under the heat of the sun. 

Prof. Huxley said that the research would be continued at 
Mawson, the Australian base camp on the Antarctic mainland. 
Data would also be sought from other latitudes in order to chart 
the complete pattern of upper-atmosphere winds. 


Aviation in the House 


A VARIETY of questions on aeronautical matters were the 
subject of written Parliamentary answers last week. 

Mr. N. N. Dodds (Lab, and Co-op., Dartford) asked the 
Minister of Transport and Civil Aviation if, in view of the rescue 
by a U.S. helicopter from the South Goodwins lightship when 
other means were ineffective because of bad weather, he would 
consider the provision of a helicopter service for the saving of 
life at sea. 

In reply, Mr. Boyd-Carpenter pointed out that such a service 
already existed. Naval and R.A.F. helicopters stationed at various 
places round the coast formed an integral part of the rescue 
facilities available and H.M. Coastguard did not hesitate to call 
upon them whenever they could help. He understood that the 
R.A.F. were planning to increase substantially the number of their 
helicopters on the coast. : 

Mr. J. Parker (Lab., Dagenham) asked how the loads carried 
by airliners used for trooping compared with maximum loads 
permitted to similar aircraft by B.O.A.C. Mr. Boyd-Carpenter 
replied that if the operational factors were similar the maximum 
load which might be carried was the same in either case. 

Mr. R. Mason (Lab., Barnsley) asked the Minister of Transport 
and Civil Aviation to give details of the routes in respect of which 
he had received applications to operate helicopter services. In 
his reply Mr. Boyd-Carpenter listed the B.E.A. service from 
London Airport to Southampton, already approved and operat- 
ing; B.E.A. services from Central London to outlying aerodromes, 
and from Gatwick to other aerodromes in the London area, the 
applications for both of which had been approved; and Silver 
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City Airways’ services from Ferryfield to Ostend, Calais, Le 
Touquet and Boulogne, the applications for which had been 
approved subject to the consent of the French and Belgian 
Governments. 

Mr. G. P. Finlay (Con., Epping) asked the Under-Secretary of 
State for Air if he was aware that R.A.F. Venoms had been 
suspended from operational flying, and whether he would make 
a statement. 

Mr. George Ward, Parliamentary Under-Secretary, said that 


Venoms were not suspended from operational flying. He went 
on to repeat the official statement made three weeks before, which 
was to the effect that the temporary restrictions had been im- 
posed, under which Venoms must not carry wing-tip tanks or 

rform certain manoeuvres, until modifications had been made. 

ese modifications were already in hand. (As on the previous 
occasion, the de Havilland Aircraft Co. subsequently issued a 
statement pointing out that the restrictions “in no way referred 
to the structural strength of the aircraft’’.) 


INTRODUCING THE R.B.109 
New Rolls-Royce Turboprop: Dart Developments and Overhauls 


O aero engine has been more in the domestic 2d 

international news in recent weeks than the Rolls- 

Royce R.B.109 turboprop, named as a possible power- 

plant for the Douglas DC-7D interconti:ental airliner, now 
under study by B.O.A.C. and other operators. 

At Derby last week Flight representatives were privileged, 
during a tour of inspection, to examine a mock-up of the new 
engine, and it was learned that the initial nominal rating is 4,000 
shaft horsepower plus 1,000 Ib static jet-thrust. 

For reasons of policy—Roils-Royce do not believe in talking 
about an engine until it has run and proved itself—and of both 
military and commercial security, we are not permitted to say 
anything about the interior of the R.B.109. All Rolls-Royce gas 
turbines are inter-related, and it is to be expected that this new 
civil design embodies a number of features held in common with 
new military units. 

It is externally apparent that there are high-pressure and low- 
pressure compressors, and a multi-stage turbine. For its output 
the R.B.109 is of astonishingly small dimensions, and the power 
section itself is of “wasp-waisted” form. At the forward end is 
the reduction-gear casing, of relatively large diameter, and carry- 
ing a prominent oil-cooler; accessories are mounted below the 
forward portion of the engine. 

Airflow, it was learned, is about twice that of the Dart, i.e. 
40 Ib/sec. Compressors and turbines for the R.B.109 are already 
running, and a complete unit should be on test early in the new 
year. Specific consumption should be lower than attainable with 
the best compound piston engine. (Optimum figure for the 
Wright Turbo-Compound is 0.38 lb/h.p./hr, and for the Napier 
Nomad, 0.327 lb/h.p./hr.) 

One purpose of this invitation visit to Rolls-Royce was to 
enable us to study the impressive department that has been 
built up to deal with Dart major overhauls and the development 
of the with a view to improving overhaul life and perform- 
ance. We were also able to see something of associated depart- 
ments dealing with customer relations, spares provisioning and 
questions arising out of maintenance. 

Displayed was a Dart Mk 505 (placarded as having a service 
engine life of 1,514 hr, 815 hr since the last overhaul, and flame- 
tube life of 422 hr) and a typical “performance development 
engine”, having no name and, possibly, no future, though it is 
certain that the rating of the Dart will be further increased. 
The engine shown had shrouded compressor-rotors (with the 
object of containing air leaks), and three turbine stages—the two- 
stage arrangement tending to be somewhat overworked under 
the altitude-cruise condition. Refinements in control, whereby 
it is possible to set the maximum attainable temperature for the 


This display to indicate A | 


routine Dart develop- 
ment shows early and 


proved reduction gear 
with helical low-speed 
train is seen on the left 
(not only does it absorb 
the greater power output 
but runs more smoothly); 
the thin-blade polished 
compressor lead-in vanes 
(previously they were 
shot-blasted and thick- 
er); the new shrouding 
for turbine blades and 
the new optimum-spaced 
nozzle guide vanes. 


selected engine speed, have also been introduced in this develop- 
ment engine. 

Mr. J. D. Pearson, director and chief executive of Rolls-Royce’s 

aero division, reminded us that the Dart was originally built 
for military use and was subsequently “picked up” by Vickers as 
the power plant of the Viscount. Rolls-Royce considered it a 
great compliment that Air France, Aer Lingus, T.C.A. and T.A.A. 
had all ordered Viscounts before the type was in service with 
B.E.A., though by the time the first examples were going into 
regular service—in April last year—the Dart already had eight 
years of development behind it and 15,000 hr of development 
running. 
In total, incidentally, the Dart has now completed some 
36,000 hr development running—a figure which includes nearly 
20,000 hr of test-bed and hangar operation, and 16,000 hr flying 
in Dakotas, Wellingtons and the prototype Viscount. Nearly a 
quarter of a million more engine hours have been logged in regular 
airline service to date with B.E.A., Air France and Aer Lingus. 

With Lord Hives, chairman and joint managing director of 
Rolls-Royce, and Mr. D. P. Huddie, development engineer, Mr. 
Pearson returned about seven weeks ago from the U.S.A., where 
the party found that the turboprop had “suddenly arrived”. 
American executives had flown extensively in the Viscount on 
European routes and were seeking to purchase Darts for them- 
selves—with the intention of finding the aircraft in which to 
install them. Rolls-Royce, however, decided to give Vickers a 
clear run on the British-built Dart until January 1958, excepting 
only non-competitive installations, such as the Fokker Friend- 
ship and Aviation Traders Accountant. 

The design of the R.B.109, Mr. Pearson said, was begun in 
June 1953. A new Vickers transport aircraft was schemed for 
units of this type, and B.E.A. expressed interest in the possible 
re-engining of their Elizabethans. The industry at large, and the 
Ministry of Supply, displayed no direct interest, however, though 
major airlines began to get “more than interested”. In particular, 
it appeared that the engine would suit a Douglas DC-7 develop- 
ment “rather nicely”. That the DC-7D would be built, said 
Mr. Pearson, was certain; but whether the power plant would be 
R.B.109s or Pratt and Whitney turboprops are still in question. 

From 1946 to date Rolls-Royce have sold for export engines 
and spare parts to the value of over £44} million. Of this £11 
million represented sales to civil customers, and about £20 million 
represented sales to dollar countries. Export orders outstanding 
were valued at over £21 million. As for production, over 21,000 
turbojet and turboprop units of Rolls-Royce design had been 
manufactured in Great Britain, America, France, Belgium, 
Sweden, Australia and Canada—roughly 13,000 of them in the 
Rolls-Royce factory at Derby. 
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HERE ann THERE 


German Air Force Chief 
OFFICIALLY nominated to command 
the new West German Air Force—which, 
it is rumoured, may have over 1,400 air- 
craft—is General Galland. Now 42 years 
of age, he has for the last five years acted 
as Air Force adviser to General Perén in 
Argentina. As a Luftwaffe fighter pilot 
Galland is said to have shot down 96 
allied aircraft; in 1945 he was himself shot 
down by a Mustang. 


Conversion 


TOKYO RADIO reported recently that 
thirteen Japanese ilots were about to 
graduate from a U. BAF. flying school in 
Northern Honshu. The graduates, who 
were pilots before they entered the school 
for a conversion course to jet aircraft, are 
to act as instructors in the new Japanese 
air force. 


Helicopter’s High Take-off 

WHAT is believed to be a record take-off 
altitude for a helicopter operating in 
tropical temperatures has been achieved by 
an R.A.F. Bristol Sycamore in Kenya. 
With three up, it ascended at a point 
8,430ft high in the White Highlands, 
about 50 miles south of the equator. 


R.Ae.C, Film Show 

NEXT Tuesday, December 2lIst, the 
R.Ae.C. will hold the second of its winter 
film shows. The four films to be screened 
are: Wings Over Dexter and Masters of 
Maintenance, both by American Airlines; 
the Handley Page film The Crescent 
Wing; and the picture shown at the recent 
Lighter-than-Air Reunion, The History of 
the Rigid Airship. The show, which 
begins at 6.15 p.m., is confined to R.Ae.C. 
members and associates and their guests. 


French Scientist Honoured 

HIS friends in Great Britain and America 
will be glad to hear that Professor 
Maurice Roy, member of the Academy 
of Sciences (Institut de France, Paris), 
and director of the O.N.E.R.A. (Office 
National d’Etudes et de 
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THRUSTFUL: An 
Avro Canada CF-100 
Mk 4 (the rocket- 
armed version now be- 

delivered to the 
R.C.A.F.) thunders aloft 
under the combined im- 
petusoftwoAvro 
Orenda IIs and belly- 
mounted rocket bottles. 
This particulor Mk 4 
is without the usual 
tip-mounted rocket 
pods, housing “Mighty 
Mouse” air/air missiles. 


Aéronautiques), has been appointed a 
Commandeur in the order of the Legion of 
Honour, in recognition of his services to 
aviation. Professor Roy is a Fellow of the 
Royal Aeronautical Society and of the 
Institute of the Aeronautical Sciences. 


M.o.S. Appointment 

THE Ministry of Supply announce that 
Mr. S. F. Follett, B.Sc. (Eng.), M.1.E.E., 
has been promoted to chief scientific officer 


and appointed Principal Director of 
Equipment Research and Development 
(Air). Mr. Follett, who is 50 years of age, 


has been Director of Instrument Research 
and Development since 1950. He joined 
the electrical engineering department of 
the R.A.E. at Farnborough in 1927. 


Synthetic Lubricants 

ACCORDING to Dr. Charles Raley, of 
the Southwest Research Institute, San 
Antonio, Texas, even the synthetic turbine- 
oils introduced for use in most of the latest 
gas turbines will not prove adequate for 
the conditions which will be met in com- 
bat aircraft of the immediate future. The 
Institute has, for two years, been working 
under a U.S.A.F. contract to develop a 
lubricant which would remain stable at 
temperatures higher 
than 500 deg F; and 
Dr. Raley believes 
that they have found 
preparations which 
will meet the specifi- 
cations. **They 
should,” he said, “be 
better and cheaper 


than the synthetic 
lubricants now in 
use.” 


LE TUBE A FLAMME: 
Col. A. J. B. Puget, 
D.S.O. (centre) French 
Air Attaché in London, 
with (left) Cmdt. 
Andlauver, Assistant 
Attaché, are shown a 
Proteus component by 
Mr. J. R. Bradford dur- 
ing a recent visit to the 
Bristol engine division. 


Burma-bound Vampires 

THE first four of eight Vampire trainers 
ordered for the Burmese Air Force left 
Hatfield on December 6th for Rangoon. 
They were flown by Mr. George Errington 
and three ferry pilots of Airwork, Ltd. 
The quartet covered the first 620 miles, to 
Marseilles, in 1 hr 35 min. 


Birthday Gift 

TO commemorate his 75th birthday, Sir 
Louis Stirling has given £200,000 to 
charity, £10,000 of this sum going to the 
Royal Air Force Benevolent Fund. Until 
his retirement Sir Louis was managing 
director of Columbia Gramophones and 
E.M.I. 


ve Purchase 

A STORY is told of the new Rolls-Royce 
overhaul factory in Australia. When Mr. 
J. D. Pearson (director) went out to pur- 
chase the land alongside the airfield at 
Mascot, N.S.W., he cabled home the price 
that was being asked. From Lord Hives, 
the company’s chairman, came this cable 
in reply: “Go ahead and buy. Assume there 
is gold underneath.” 


Air Survey Interest 

IN his chairman’s speech at the annual 
eral meeting of the Photogrammetric 
ciety, G/C. F. C. V. Laws said that, in 

a little over two years since the Society’s 

formation, membership had risen to a 

total of over 300. 


Physical Society’s Exhibition 

FOR its next annual exhibition of scientific 
instruments and apparatus (April 25th- 
28th) the Physical Society will change the 
exhibition venue from Imperial College to 
the New Hall of the Royal Horticultural 
Society at Westminster. Some 140 exhibi- 
tors are expected to take part. 


Appropriate 

SWINDON Education Committee has 
approved the holding of a course of lec- 
tures on The Problems of High-speed 
Flight during the spring term of The 
College, Swindon; the lectures will be held 
in conjunction with Bristol University. 
(Not far from Swindon is the Seuth Mar- 
ston factory of Vickers-Armstrongs’ Super- 
marine division, where the Swift is built.) 
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Fuel flow is con ‘rolled 

by the throttle valve com- 
ponents which are of 

high accuracy and 

surface finish within twenty- 


millionths of an inch. 


FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE ENGINES 


JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTD., BIRMINGHAM & BURNLEY 


Lucas-Rotax (Australia) Pty. Ltd., Nepean Highway, Cheltenham S22, Victoria, Australia 
Lucas-Rotax Ltd., Scarborough, Ontario, Canada. 
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An Avianca DC-4 on the 
Loadair at Soledad Air- 
port, Colombia, where 
the system has been in 
operation for some time. 
A second Loadair is now 
being installed at New 
York International Air- 
port (Idlewild). 


KEEPING A CLEAN APRON 


New York Takes a Second Look 


HE speed, economy and convenience of air transport all 
benefit from reductions in turn-round time at airports. In 
this unspectacular sphere of activity Europe usually lags 
behind America: for example, the average time spent on the 
ground at transit stops by local-service DC-3s employed on short 
stages is around 11 minutes in the United States, compared with 
nearly half-an-hour in Europe. Admittedly, extra documenta- 
tion required by Customs and other authorities has an adverse 
effect on European operations; but there is still room for im- 


provement. 
A novel syoeune towards streamlining ground handling at air- 
ports is the dair system, produced by the Whiting Corporation 


of Illinois and illustrated on this page. The pictures were taken 
at Soledad Airport, Barranquilla, Colombia, where it has been 
in use for some years without attracting much attention. The 
system was first referred to and illustrated in Flight three years ago. 

Interest in the Loadair has lately been revived, however, by the 
news that an installation of this type is to be tried out at New 
York International Airport (Idlewild); American Airlines are to 
use it for handling passengers and their baggage. 

The system is best summed up by the phrase “mechanical 
parking”. The pilot brings his aircraft to rest on a rail-mounted, 
electric-winch-driven conveyor almost flush with the apron, or 
ramp (as the marshalling area is called in America). The aircraft 


Passengers disembarking from a DC-4 at Soledad (right); note that the 
cabin door is almost flush with the covered permanent dock. 


(Below) The DC-4 is shown in position on the loading cars, ready to be 
into the dock. 


“Streamlined” Airport Handling 


is then brought in, crab-wise, to a fixed loading dock. Passengers 
can thus step off the aircraft straight on to a covered walkway 
leading into the terminal building, while their baggage is simul- 
taneously being taken by conveyor belt into the “claim area.” 

Some of the many advantages claimed for the system are 
enumerated below. In the first place, manceuvring time is re- 
duced, because the tricky final stage is entirely automatic. For 
the same reason, more aircraft can be parked on a given space 
in front of the terminal building if Loadairs are installed in 
parallel. Servicing, it is claimed, is simplified by the ability to 
use fixed fuelling, electrical and maintenance installations, and 
other savings may result from reductions in the number of staff 
and amount of mobile equipment for the marshalling area. 

From the passenger’s viewpoint, the most obvious advantages 
of the scheme are the abolition of the walk across the apron and 
up the steps into the aircraft, and protection from unfavourable 
weather. The cost of installing Loadair is said to be low, and it 
is claimed that savings in expenditure on paving the apron will 
sometimes equal or exceed the cost of installation. 

It is reported from New York that the Whiting Corporation 
is bearing the cost of the Idlewild installation as a sales-promotion 
effort. American Airlines will maintain the Loadair in operation, 
but the space required and the electrical power are being supplied 
free by the Port of New York Authority. 
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E.T.P.S. EVENING 


The Speeches at the McKenna Trophy Dinner 


course from the Empire Test Pilots’ School at Farnborough 

was marked by the annual dinner, held in the test pilots’ 
Mess, at which the McKenna Trophy was awarded. The joint 
recipients, those who obtained distinguished passes, and the names 
of the other members of the course, are listed below. 

ihe Commandant, G/C. S. Wroath, A.F.C., welcomed the 
guests and, as is the custom on these occasions, reviewed the 
year’s achievements. He began by saying that, on the technical 
side, some progress had been made in bringing into perspective 
the greater importance of jet-engine performance in comparison 
with that of piston engines. They had also introduced turboprop 
performance into the syllabus. Bearing in mind the future 
emphasis on supersonic flight, the syllabus had also been adjusted 
to introduce supersonic aerodynamics. 

In regard to the flying syllabus, some changes had been made 
to the training at the beginning of the year to maintain a proper 
perspective in relation to the needs, “Our main effort,” said 
G/C Wroath, “was directed towards getting more information 
from each hour of flying. Flying is ever becoming more costly, 
and we considered that such a move was in keeping with the 
times and in the spirit of progress in test and development flying 
generally. The students’ awareness of the importance of this 
factor has contributed very substantially towards something like 
a 30 per cent saving in flying time over that of last year. As the 
school is non-profit-making this means that next year it may be 
possible to produce three students for the price of two. We have 
been able, within this year’s allocation of flying time per student 
(approximately 105 hours), to complete additional exercises over 
and above the normal syllabus.” 

The Commandant went on to say that the school’s aircraft fleet 
had been adequate for all the flying time needed. During the 


A S briefly recorded last week, the graduation of the thirteenth 


> 


Fig >. 


G/C. S. Wroath, to be 
succeeded as Com- 
mandant by G/C. D. 
C. McKinley (right) 


year the variety of the fleet had been greatly im by the 


permanent addition of Hunter, Canberra and Sea Hawk aircraft. 
Admiral John had tried hard to get a Wyvern for the school, 
and he (the Commandant) was sorry that this aircraft was sub- 
sequently “dispensed with harshly and rapidly.” They were 
looking forward to receiving a Gannet soon. Some delta flying 
had been “borrowed” from Boscombe; this was in the nature of 
an experiment, but perhaps it would open the way to a similar 
arrangement for other aircraft. With such a facility they should 
be able to keep right up-to-date, and to keep the running costs of 
the school down. 

Some helicopter training facilities had also been established. 
All students on the present course had been introduced to rotating- 
wing aircraft, with varying results. A complete training scheme 
would be introduced in a week or so. 

During the year the school continued visits to the aircraft and 
allied industries. The educational value of these visits was im- 


FLIGHT 


Caricatures 
by SALLON 


W/C. “Roly” Falk 


G/C. R. G. Slade S/L. E, A. Tennant 


PF, / Lt-Cdr. “Mike” Lithgow 


measurable, for it brought the whole problem of aircraft develop- 
ment and production into proper perspective, not only for the 
students from a test-pilot point of view, but for them as Air Force 
officers generally. 

Turning to the future, G/C. Wroath said that the school was 
expecting a further improvement in facilities, aircraft and equip- 
ment. Approval had been given for an extension, costing £15,000, 
to the flying quarters, and this would benefit both staff and 
pupils. They had recently been provided with trace recorders 
which, when installed, should assist students to analyse their tests 
more fully and accurately, with a further saving in flying time. 

G/C, Wroath continued: “We are also giving some thought 
to an electronic simulator which, for the time being, we choose 
to call a ‘handling test vehicle.” We feel that such a piece of 
equipment will enable us to demonstrate to students and, indeed, 
experienced test pilots, potentially dangerous handling character- 
istics. We also wish to use it to demonstrate the erent types 
of artificial feel. It will, of course, cost more than one of the air- 
craft in our fleet, but we feel that the long-term economy will be 
just ” 

The Commandant then went on to analyse the constitution of 
the course just ended. It comprised three American students, 
two Italian, and one each from France, Holland and Thailand; 
of the Commonwealth countries, Canada contributed four students 
and Australia one, while from home were five from the Royal 
Navy and ten from the Royal Air Force. This was, said G/C. 
Wroath, a truly international gathering which had lived and 
worked extremely happily together. 

Six students had merited Distinguished Passes: om. a 
Bignamini (Italian Air Force), F/L. A. L. Blackman ven F.), 
Lt. F. W. Jar, (U.S.N.), R. M. Fernbaugh (U.S.A.F. 
and F/L. E. V. Mellor (R.A.F.). 


G/C. Wroath concluded his list of students’ successes by 
naming the joint recipients of the McKenna Trophy, who, as we 
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recorded last. week, were Capt. R. Bi ini of the Italian Air 
Force and F/L. V. J. Hill of the R .F, “We could not,” said 
the Commandant, “without going to extremes, regard one as 
being better than the other, and we have therefore created a 
precedent by awarding the — | jointly.” 

In the absence through illness o' Air Chief Marshal Sir John W. 
Baker, the trophy was presented by Vice-Admiral Caspar John, 
Deputy Controller of Aircraft, Ministry of Supply. His speech— 
humorous, inspired, informative—was clearly appreciated; parts 
of it were obviously intended only for his audience of that evening. 
Almost with regret, it seemed, he mentioned that in contrast to 
his experience on previous visits he had not found himself prac- 
tically blown from his chair by a thunderflash, but he added the 

that things might “improve” after dinner. 

ce Admiral said at first that it was significant that a Naval 
officer should be addressing the company, but he added that he 
had to remind himself that in his present post he was a Ministry 
> “y ply official. Without being at all “admiralish,” he remarked 

at-tops still had a . to play in filling the yawning gaps 
in in land. based air power. He spoke also of a future possibility 
of the Navy and the R.A.F. combining—this, he thought, would 
be something to look forward to, for the two could do so much 


together. He also had something to say about “strange nautical 
flying machines,” which the E.T.P.S. should deal with as they 
thought fit. 


Discussing the remarkable international talent represented by 
the test pilots’ course, Admiral John said that, to ensure quality 
of aircraft in the future, Service and industry test pilots should 
remain completely integrated, as they were on that occasion. It 
was not enough to produce a machine which flew perfectly 
throughout its speed range. All the equipment had to work and, 
to use the new expression, a “weapons system” was the require- 


ment. The speaker concluded with good wishes to all the test 
F/L. A. L. er” 
Blackman / 


4A 


A. E. (“Ben”) Gunn 


pilots and for a moment recalled “Sam” McKenna before pre- 
senting the trophy named in his S$ memory. 

Deafening shouts of “Up, up!” and “Higher, higher!” next 
compelled the joint winners to climb in turn on their chairs and 
say a few words. Phot phs were also taken of them, Capt. 
Bignamini being ordered to “say formaggio” for the purpose. 
Both recipients demonstrated in their short speeches that in this 
accomplishment, too, they were above average. + ey a credit- 
able, we felt, were Capt. Bi ini’s thanks ts in 
a language foreign to him. He felt, as did F/L. Hill, that the 
whole course ought to share the trophy, but he was nevertheless 
very proud to receive this most desirable prize that a pilot could 
be awarded. Before joining the course he had been somewhat 
frightened by what he knew of the high standard of flying, but 


RRANGEMENTS for the annual All England Aircraft 
Recognition Contest—the eighth of the series—have been 
announced by the Aircraft Recognition Society. The event will 
take place on Saturday, January 22nd, at 2.30 
theatre of the Royal Institution, 21 Albemarle Street, London, 
W.1. As usual, the competitors will be very severely tested. 
They may have to identify some very unlikely aircraft, for the 
only limitation is that the machines shown must at some time 
or other have flown over the British Isles. Moreover, the photo- 
graphs are e on a screen for one second only. 

This year, Lt-Cdr. “Mike” Lithgow will act as an "independent 
umpire and while the papers are being checked he is to give 

a talk on his flying experiences. 

The competition is open to teams of three members repre- 
senting any recognized club, society or body interested in air- 
craft, and to units of the Services, including the R.O.C., A.T.C. 
and W.J.A.C. Teams from the Services of the NATO powers 
are also eligible. In the last contest, 63 teams competed. 

There will be the usual awards, including the “Silver Hurri- 
cane” and “Silver Heracles” Trophies and this year there is an 


Lt. F. W. Botts, Jnr., U.S.N. 


THE BIG RECOGNITION CONTEST 


F/L, V. Hill 
(joint Trophy winner 
with Bignamini) 


he had been able to succeca as a result of receiving every possible 
kindness and help. In particular, he had learned how to fly safely 
in English weather and to cope with a in a Venom. 
It had been a great experience to see people of many countries 
working together and enjoying the work of the E.T.P.S. The 
spirit was that of a NATO school. He liked to think of it, he said, 
as “our test pilots,” the “our” meaning NATO. 


E.T.P.S. No. 13—STUDENTS 
Air Force.—F/L. H. Beeching, F/L. A. L. om 
. Burns, F/L. E. V. 7 Melio, F/L. G. H. Moreau, F/L. J. L 
. Stuart-Smith, F/O. R. Walker, 
F/O. C. K. Williamson. 


Navy.—Lt. N. N. Ducker, Lt. W. R. Hart, Lt. G. R. Higgs, 
G. Julian, D.S.C., Lt. D. }: Whitehead. 
Royal Australian Air Force.—F/L. V. J. Hill, D.F.C. 
Canadian Air Force.—F/O. S. R. Kersey, F/O. J. A. Moyles, 
F/O. R. W. Smith. 
Canadian Navy.—Lt-Cdr. J. J. Harvie. 
United States Air Force.—Capt. R. M. Fernba 
aw Jnr. United States Navy: Lt. F. W. Botts, 


F/L.J.G 
Price, F/L. R. T. Robinson, F/L. L. P 


h, Capt. I. C. 
nr. French Air 


t. J. Franchi. Italian Air Force: Capt. R. Bignamini, 
P. Royal Netherlands Air Force: Ist Lt. 
ey Royal Norwegian Air Force: Lt. O. Brage- Anderssen. 
Royal d Air Force: F/L. B. Sukhanusasna. 


E.T.P.S. STAFF 
Commandant.—G/C. S. Wroath, A.F.C. 
Chief Test- Instructor. —W/C. K. J. Sewell, A.F.C., D.F.M. 
Chief Technical Instructor.—Mr. J. A. ngs, B.Sc 


I. D. Crozier, A.F. W. Johnson, D.F.C.; 
s/L. A Marriott; Lt. B.C. RN. (Helicopters). 
Instructors.—F / L. A.F.C.; F/L. S. R. 
Garden, A.F.C.; F/L. af 


Flight Engineers. ; F/L. A. 
McClune, D.F.C.; F/L. J. Roberts, F/L. 
and Adjutant Flying.—F L. Ww. D.F.C. 

Staff Officer (Administration).—F/L. J. Bull. 


Trophy, to 
est marks in 
the competition. The trophies will be presented at the close 


be awa to the Services team scoring the 
of the meeting by the president of the 
Masefield. 

Full details and entry forms (the entrance fee is one guinea for 
each team) are obtainable from the Hon. ry’ Aircraft 
Recognition Society, 15, Tavistock Street, London, W.C.2. 

Two days ago, on December 15th, the Society rounded-off its 
events with the usual “forum” programme, held in the 

ibrary of the R.Ae.S. The panel of experts due to take part, 
under the chairmanship of Mr. E. Colston Shepherd, were Mr. 
Peter Masefield; Sir Arnold Hall, director of the R.A.E.; 
Mr. Derek Lambert, senior designer (civil aircraft) Vickers- 
Armstrongs; and W/C. Maurice Smith, editor of Flight. 

Questions down for discussion included “Should British air- 
lines seek supremacy even at the expense of the British aircraft 
uadustry?”, “What is the future of the light fighter?”, “What are 
likely developments in V.T.O. aircraft?” and “Will runways be 
a thing of the past in 20 years?” 


Society, Mr. Peter 
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AIRCRAFT INTELLIGENCE 


Great Britain 


Short Seamew. As intimated in Flight of 
December 3rd, although the Short Seamew 
is basically a light anti-submarine aircraft, 
development trials have confirmed that it 
possesses capabilities for a wide range of 
other duties. A recent announcement 


mames these as in-shore reconnaissance . 


and coastal defence, communications, 
acria! survey, A.O.P. work and tribal con- 
trol. Only comparatively minor modifica- 
tions, it is said, are required to make the 
Seamew suitable for such duties; these 
include the fitting of oversize tyres to 
operate at reduced pressure, and the 
removal of the wing-folding mechanism, 
radar scanner and special navigational 
equipment. The fuselage, moreover, is of 
such dimensions as to accommodate a crew 
of three, instead of the naval complement 
of two. 


U.S.A. 


Douglas C-123. The Douglas Aircraft 
Company are modifying a C-124 Globe 
master for experimental flying with a Pratt 
and Whitney T57 turboprop (presumably 
mounted in the nose), which is expected to 
be in the 15,000 e.s.h.p. class. Units of this 
sort will power the monster Douglas C-123 
“logistics carrier”, for which a 100,000 Ib 
payload has been mentioned. 


Douglas F4D Skyray. In company with 
Chance Vought (Cutlass) and McDonnell 
(Demon), Douglas have been finding it very 
difficult to convert the F4D Skyray super- 
sonic carrier-based fighter into a genuine 
all-weather fighter, with full radar-fire- 
control. At least one development Skyray 
has been flying at El Segundo for some 
weeks with an extended nose radome—of 
Javelin shape—housing a twin-aerial array, 
but it is unlikely that the production 
F4D-2N all-weather machine will be 
delivered before next spring. The Skyray 


The Hiller H-32 helicopter for the U.S.AF. is 
the first ramjet-powered aircraft to go into 
production for an air force; it is also bei 
built as the HOE-1 for the U.S. Navy. Beneat 
it is shown the third Vautour, $.0. 4050-03, 
which has provision for visual bombing from 
the nose. It first flew on December 4th, and 
is claimed as the first bomber in the world to 
reach Mach 1; time will show whether this 
claim is justified. 


is, however, behaving very well in test 
flying and, on the power of its after- 
burning Pratt and Whitney J57, has 
exceeded Mach-1 on the level. 


Douglas Supersonic Aircraft. Photo- 
graphs have been published in the United 
States of a full-size mock-up of the Douglas 
39C, a design now some six years old but 
which closely corresponds to the X-3 
(Flight, November 27th, 1953). The 
Model 39C is seen to have a downward 
ejection seat incorporating an oxygen 
bottle, for use of the pilot after ejection, 
and a nitrogen bottle for operating seat- 
stabilizing fins. Boundary-layer bleeds 
under the twin engine intakes supply rela- 
tively cold air to shrouds surrounding the 
twin afterburners. 
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The Fouga Magister, 100 of which are now 

under construction for the French Air Force, 

has now (as mentioned in our pages last week) 

been formally approved as a standard basic 

trainer for NATO. Three prototypes are seen 
here during recent trials. 


France 


Breguet 940. A credit of 210 million 
francs has been awarded by the French 
Government to the Breguet company for 
research and experimental work on an air- 
craft of the foregoing designation. Follow- 
ing flight trials and proof of the qualities of 
the aircraft, an additional 500 million francs 
will be awarded for the construction of two 
prototypes, which should be capable of 
taking off and landing in 130ft. An existing 
powered model of the projected machine 
shows it to have a high wing. The four 
engines will be Turboméca gas turbines of 
400 h.p. each, driving synchronized air- 
screws, and at low flying speeds the slip- 
stream will be directed downward “by a 
special device controlled by the gpilot.” 
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HIGH AERODYNAMIC EFFICIENCY 


The Eland is an aero-engine giving high power at low cost. It is a 
single-shaft propeller-turbine developing 3,000 e.h.p. at take-off, 
with a diameter of only 36 inches. This compactness makes for 
high aerodynamic efficiency. Other notable features include smooth, 
surge-free acceleration, low specific weight and low fuel consump- 
tion. All in all, the Eland is an impressive example of design and 


manufacture at the service of commercial aviation. 
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The first British fighter to 

attain supersonic speed in 

level flight was the English 

Electric P.1, powered with 

two Armstrong Siddeley Sap- 
phire turbojets 


THE SUPERSONIC FIGHTER 


PART 2 


HE effect of applying to the design of a supersonic 

fighter the process of aerodynamic refinement outlined 

in the first of this series of articles is demonstrated in 
the section which follows. Thereafter consideration is given 
to the choice of a powerplant. 

4.6 Results. Figs. 6 and 7 compare the drag of the super- 
sonic aircraft with the drag of a typical subsonic fighter under 
the same conditions. 

Fig. 6 shows the variation of the total drag coefficient in level 
flight over the speed range. The relative sha of the curves for 
the two aircraft should be carefully compared, as the shape of the 
supersonic machine has been evolved by application of the policy 
already outlined. The effectiveness of these measures is shown in 
the higher Merit, the smoother drag-rise and the very much lower 
peak Cp of the later aircraft. It should be noted that beyond 
M=L.5 the drag coefficient of the supersonic fighter has settled 
down to an approximately constant value. This implies that at 
high supersonic speed the drag of the aircraft in level flight at 
constant altitude is increasing approximately as the square of the 
speed. The significance of this will become apparent in Section 6, 
where the performance of the supersonic fighter is discussed. 

A more detailed analysis of the drag of these aircraft is presented 
in Fig. 7, which also gives the relative geometric particulars of the 
two machines. A study of this figure will reveal the relative effects 
of the aerodynamic refinements necessary for sustained supersonic 
flight. In particular it should be noted that, at this particular 
speed and altitude, these refinements have led to a position wherein 
the greatest proportion of the drag of the supersonic machine is 
due to viscous effects. Compare this with the subsonic fighter, 
where approximately 75 per cent of the total drag is wave drag. 
Note also that, although the percentage contribution to the total 
drag for corresponding components of the two aircraft is roughly 
equal, the absolute drag of each component of the supersonic 
fighter is very much reduced. For example, the canopy drag of the 
supersonic fighter is 7 per cent compared with 8 per cent for the 
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Fig. 6. Comparison of drag coefficients, based on gross wing area, for 
subsonic and supersonic fighters (level flight near tropopause). 


subsonic fighter, but a comparison of the absolute drag of these 
components shows that the canopy drag of the later aircraft is 
only 40 per cent of the drag of the earlier canopy. 

For both aircraft it will be noted that the wing drag and the 
fuselage drag together account for approximately two-thirds of 
the total drag. It is obvious, therefore, that by concentrating his 
attention on these two components the designer can expect the 
most fruitful results from his labours. It follows, as a corollary, 
that if the refinement of these components is unduly compromised 
—due, say, to a requirement for a blunt radome on the fuselage 
nose, or an excessively rounded wing leading edge in order to 
enhance the low-speed handling qualities—then relatively severe 


32 32 51/4] 8 10 9 SA WN 10 


Fig. 7. Comparative drag breakdown of subsonic and super- 
sonic fighters (level flight at M=1.0 near tropopause). 


Key.—The shaded area in each block represents the approximate proportion 
of viscous drag; the figure gives the total drag of the component as a percentage 
of the total drag of the aircraft; the plain area represents the approximate 
proportion of wave drag; and the length of each block represents she actual 
drag of the component to a fixed scale. 


Geometric Data (values for the supersonic fighter are given as a fraction of 
the corresponding value for the subsonic fighter). 


Fuselage Canopy 

Fineness ratio 1.0 2.0 
Max. X-sect. area 15 0.7 
Wetted area 1.45 1.15 

Wing Tailplane Fin 
$ chord sweep 1.3 06 1.3 
Area 1.25 1.05 1.25 
t/¢ ratio 0.47 0.5 0.55 
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Fig. 8. Comparison of typical lift/drag ratios in level flight for subsonic 
(broken line) and supersonic fighter. 


reductions in the performance of the aircraft may be expected. 

To conclude this section, Fig. 8 compares the lift/drag ratio 
in level flight typical of a subsonic fighter with the values to be 
expected of a supersonic fighter. These curves illustrate the pro- 
found effect of wave drag at high supersonic speed in reducing 
the aerodynamic efficiency of the aircraft, even when all the 
refinements outlined in Sections 4.1 to 4.5 have beer incorporated 
in the design. It is emphasized that these L/D ratios are those 
occurring in steady level flight and do not necessarily represent 
the optimum L/D ratio attainable at any given speed and altitude. 
At low altitude, and due to the high air density, the L/D ratio 
even of the supersonic fighter is extremely low at quite moderate 
supersonic speeds. For example, at sea level the supersonic fighter 
would require a thrust of approximately twice the aircraft weight 
in order to achieve a speed M=1.5. The reader should note the 
catastrophic reduction of L/D ratio for the subsonic fighter, 
occurring at speeds just below sonic speed, which is virtually un- 
affected by altitude. In contrast to this, the supersonic fighter 
shows a substantial increase in efficiency with increase of altitude. 
Even so, thrusts of the order of 30 to 40 per cent of the aircraft 
weight are necessary in order to achieve speeds greater than 
M =2.5 at high altitude. 

To many aeronautical engineers, conditioned over a period of 
years to thinking in terms of subsonic L/D ratios which commonly 
exceed 12 or 15, the remarkably low efficiency of the supersonic 
aircraft is a cause of undisguised astonishment. These low 
efficiencies seem fundamental to the new flow regime, and in the 
present state of the art it appears unlikely that substantial im- 
provements in efficiency will be achieved as a result of further 
research and development. The values of L/D ratio quoted in 
Fig. 9, whilst not perhaps representing the optimum, must at 
least be regarded as typical of the coming era. The designer, 
accordingly, must adjust his philosophy and accustom himself to 
the sober realities of supersonics, for such are the penalties exacted 
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5.0 Choice of Powerplant 

5.1 Types. There are four types of powerplant available 
for the supersonic fighter : — 

(i) The turbojet engine. This is the aircraft gas turbine now in 
common use on subsonic aircraft. The axial-compressor 
type is most suitable for development as a supersonic pro- 

sion unit and, as the art of engine design advances, it 
seems likely that the simple turbojet, due to its compara- 
tively low fuel consumption, will be the standard powerplant 
for supersonic aircraft. 

(ii) The turbo-ramjet. When reheat (additional fuel injected 
and burnt in an enlarged jet-pipe) is added to the turbojet 
engine, the resulting powerplant has characteristics which 
lie between those of the simple turbojet and those of the 
ramjet. It is undoubtedly this form of powerplant which 
will enable the practical supersonic fighter to achieve opera- 
tional status during the next several years. 

(iii) The ramjet or athodyd. Having no moving parts other 
than the fuel pumps, the ramjet is the simplest and the 
lightest of the family of air-breathing powerplants. It has, 
however, several severe disadvantages which render it attrac- 
tive only for ultra high-speed and special-purpose vehicles. 

(iv) The rocket motor. The liquid-fuel rocket motor will find 
its place in the field of manned supersonic aircraft, but, 
due to its very high fuel consumption, its use is likely to be 
confined to thrust boosting for short periods of time at 
extreme altitude. Used alone as the main propulsive unit, 
the rocket is capable of endowing a small special-purpose 
aircraft with a truly fantastic performance at extreme 
altitude, but at the cost of permitting only a very short 
endurance. 

§.2 Characteristics. The characteristics of these four pos- 
sible powerplants are compared in Figs. 9 and 10, which are based 
on data given in a paper by M. Harned, Chief Designer of the 
Marquardt Aircraft Co.* Fig. 9 shows the variation of thrust/ 
weight ratio and hence, for a given engine weight, the form of 
thrust variation with Mach number. It should be noted that the 
thrust of both the turbo-ramjet and the ramjet rise markedly — 
speed beyond the transonic region. In fact, for both a= 
powerplant the net thrust coefficient Cr (= Thrust + }/SV?) in- 
creases with increase of speed into the supersonic range. 
At a constant altitude, the net thrust can be expressed as T= 
Constant.C7.M’ and, since C is increasing with M, it follows that 
the thrust is effectively increasing proportional to M to a power 
greater than 2.0. It has been noted in Sec tion 4.6 that, beyond the 
transonic region, the drag coefficient of the supersonic aircraft i is de- 
creasing with increase of speed; thus the actual drag is effectively 
increasing preportional to M to a power less than 2.0. It will 
be noted from these characteristics that beyond the transonic 
region the thrust and the drag are diverging—a further increase 
of speed from a particular level flight resulting in a further excess 
of thrust over drag. This phenomenon has a very important bear- 
ing on the performance characteristics of the supersonic fighter 
which are discussed in Section 6. 

Returning to the consideration of the types of powerplant, Fig. 


*“ Application q, the Ramiet to Aircraft Propulsion”—Aero Digest, 
U.S.A., February 1953. 
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Fig. 11. Ideal pressure-recovery characteristics of air intakes (two- 
dimensional flow). 


10 shows the variation of specific fuel consumption over the speed 
range. The turbojet and the turbo-ramjet are the most economical 
fuel consumers up to and slightly beyond M=2. The use of a 
ramjet as the main powerplant can be considered only if the air- 
craft is intended to operate for the greater part of its life at 
speeds in excess of M=2.5. The most serious drawback of the 
ramjet—its inability to generate thrust economically at low for- 
ward speeds—can be overcome by combining the ramjet with the 
liquid-fuel rocket. This particular combination has the most awe- 
some potentialities as a fuel consumer but the aircraft designer 
gradually is becoming accustomed to fuel flows of the order of 
tons per minute, and this powerplant combination may well be the 
ultimate for airborne vehicles. At present, however, our interest 
in the ultimate is necessarily academic, and over the speed range 
in which we are immediately interested the turbojet and the turbo- 
ramjet have the lower specific fuel consumptions and the more 
practical thrust characteristics. There can be no doubt that these 
powerplants, when fully developed, will be the basis of the 
supersonic era, just as the piston engine has been associated with 
the greater part of the subsonic era. 

$.3 Air Intake. The characteristics of all the air-breathing 
powerplants are very much dependent on the pressure-recovery 
characteristics of the air intake, particularly at high supersonic 
speeds. The rapid increase of thrust with speed is achieved by 
utilizing the ram pressure of the air entering the intake, the 
velocity of the entering airstream being converted to pressure 
and heat. As has been noted in Section 1, the only method by 
which the velocity of a supersonic airstream can be reduced is 
by virtue of the airstream traversing a shock-wave. The super- 
sonic air intake, therefore, relies entirely on shock-waves to con- 
vert the kinetic energy of the entering air into pressure energy, 
and the particular manner in which this conversion is accom- 
plished determines uniquely the pressure recovery characteristics 
of the intake. 

Fig. 11 shows the variation of the theoretical maximum pressure- 
recovery factor of three types of intake over the Mach number 
range. The pitot entry, with its single normal shock-wave, is 
the least efficient type of intake, although for aircraft which are 
required to operate only over a speed range up to approximately 
M=L5 or 1.6 (ie., the transonic fighter) its simplicity is very 
attractive. At high supersonic speeds, however, the multi-shock 
type of intake becomes essential, and Fig. 11 gives the variation 
of pressure-recovery factor for the two-shock and the three-shock 
types of intake. It is doubtful whether any intake more sophisti- 
cated than the three-shock type would yield an overall advantage, 
as the additional external wave-drag of the more steeply-inclined 


Fig. 12. Variation of optimum intake area with speed and altitude for 
typical turbojet or turbo-ramjet. 
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. the design of a satisfactory intake [is| the most difficult single 
aerodynamic problem .. .” Shown is the intake of the North American 
F-100, the first fighter to attain supersonic speed in level flight. 


intake lips (the slope of which must match the maximum slope 
of the centre body) would offset any gain in thrust due to a 
higher pressure-recovery factor. It must be remembered that the 
fighter designer is concerned with obtaining the maximum net 
thrust from the propulsive unit (intake, engine and exhaust nozzle) 
and not with obtaining high intake-efficiency per se. 

The curves given in Fig. W are the ideal efficiencies of the 
various intakes; they take no account of viscous effects (which give 
— to boundary-layer growth, separation, shock oscillation, etc.) 

assume that the engine-intake combination is correctly 
met oe f ie., that the air “collected” by the intake is always of 
exactly the right amount to satisfy the demands of the engine at 
that particular flight condition. The curves further assume that 
at any Mach number the intake configuration is such that the 
shock-waves from the centre body correctly impinge on the 
intake lip, i.e., that no spillage is occurring. These problems of 
viscous effects, of engine-intake matching and of variable shock 
configuration render the design of a satisfactory intake the most 
difficult single aerodynamic problem which must be overcome in 
the creation of a supersonic aircraft. 

Fig. 12 shows the intake area required to match the airflow 
characteristics of a typical turbojet or turbo-ramjet engine running 
at maximum r.p.m. Ideally the intake design should be such as to 
allow the entry area to be varied to suit conditions at any point 
between or on the curves given in Fig. 12, which indicates that 
the intake geometry must permit a 40 or 50 per cent variation 
of entry area. Alternatively, if the intake is of fixed geometry 
having an entry area represented by the line marked FF on Fig. 12, 
then a by-pass must be incorporated so that the excess air taken 
in at any speed where the intake is not matched to the engine 
can be spilled from the duct at some point upstream of the engine 
entry face. Unless this excess air is spilled overboard with some 
care relatively severe drag penalties can result. 

In order to eliminate spillage drag and to minimize the cowl 
wave-drag it is necessary for the shock-waves emanating from 
the centre body to impinge on the intake lips. For this condition 
to obtain at all flight speeds it will be necessary to move the 
centre body forward relative to the intake lips as the flight speed 
increases. This arises because the angle of sweepback of the 
shock-waves increases with increase of Mach number, although 
for speeds in excess of M=2.0 the change of shock angle with 
Mach number is small. 

The optimum supersonic intake is thus seen to be a very 
sophisticated device involving great mechanical complexity, due 
to the requirements for varying the geometry of the intake as 
the forward speed is changing. ‘The design emphasis, of necessity, 
will be placed on the supersonic performance of the intake; and, 
because of this, the subsonic characteristics are likely to be far 
removed from the optimum. The sharp intake lips and the sudden 
changes of contour, so essential for maximum pressure-recovery 
at supersonic speeds, are directly contrary to what is recognized 
as the best subsonic practice. The designer, in consequence, will 
be called upon to exercise great skill in compromise in order to 
reduce adverse losses in thrust at take-off and to avoid precipitat- 

disastrous phenomena such as engine surge. 

iro emphasize the importance of intake efficiency at super- 
sonic speeds, Fig. 13 shows how the thrust of a typical turbo- 
ramjet engine is affected by the type of intake employed. The 
curves demonstrate the very substantial gains in thrust which 
can be achieved by the use of multi-shock types of intake at 
speeds in excess of M = 2.0. It should also be noted that an increase 
in intake efficiency will effect worth-while reductions in specific 
fuel-consumption. 

5.4 Altitude Effects. The effect of altitude on the perform- 
ance of the rocket motor is beneficial in that, due to the reduction 
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of atmospheric back-pressure the thrust will increase with increase 
of altitude. The reduction of ambient pressure with increase of 
altitude, however, reduces the net thrust of the air-breathing 
types of powerplant at constant flight Mach number. In the 
stratosphere at constant forward speed the s.f.c. of each of the 
three types of air-breathing powerplant is sensibly independent 
of altitude, and the net thrust is directly proportional to the 
ambient pressure. This means that the efficiency of these power- 
plants, measured in terms of the amount of thrust produced by 
a given weight of engine, decreases as altitude is increased. This 
is illustrated in Fig. 14, which gives values of engine specific 
weight (=gross weight of engine net thrust) for typical turbojet 
and turbo-ramjet engines. On this basis of comparison, note the 
superiority of the turbo-ramjet at all altitudes, and the marked 
deterioration of the specific weight of both types of power- 
plant with increase of altitude. 

5.5 General. It is possible, using values of engine specific 
weight from Fig. 14 and values of L/D ratio for a supersonic 
fighter from Fig. 8, to obtain an appreciation of the power- 
= weight necessary to achieve sustained supersonic speed in 

el flight. 

Now, in level flight, 
Thrust 
Lift 
Thrust 
Thrust 


= Drag 

= Aircraft weight 

= Aircraft weight 

= Engine weight Engine specific 
weight 

Engine wt. Engine specific wt. 


Aircraft wt. L/D 


and 
thus 
also 


Therefore 


TABLE |; PERCENTAGE VALUES OF ENGINE WEIGHT = AIRCRAFT 
WEIGHT 


Turbojet Turbo-ramijet 


Turbo-ramjet 
M=2.5 


Altitude 


Sea level 2 
Near tropopause 7 46 
High altitude 35 27 


As a further basis for assessment, the fuel flow necessary to 
sustain flight under the above conditions can also be calculated. 
The specific fuel consumption given in Fig. 10 for the turbojet 
and turbo-ramjet will be assumed to apply over the complete alti- 
tude range. This assumption is justified for the present approxi- 
mate comparison, although in fact the s.f.c. decreases with increase 
of altitude up to the tropopause. 

Now, Fuel flow = Thrust x Specific fuel consumption 

and since in level flight, 
Thrust =<Aircraft weight +L/D 
Aircraft weight s.f.c. 
Fuel flow = 


L/D 
Aircraft weight = — and taking fuel at 8.0 1b/gal, 
Fuel flow= 52 x : 
L/ 


Assuming, 
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THE SUPERSONIC 


Fig. 13 (left). Effect of intake efficiency on the 
thrust of a turbo-ramjet engine (stratosphere). 


Variation of powerplant specific 
weight with Mach number and altitude. Turbo- 
ramjet, continuous line; turbojet, broken line. 
(1b/Ib) =total 
weight net thrust produced 
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TABLE Il: FUEL FLOW (GAL/MIN) IN SUPERSONIC FLIGHT 
Turbo-ramijet 
M=-25 


Turbojet | Turbo-ramijet 
Sea level ... saa 144 235 


Near tropopause 40 63 165 
High altitude... 15 23 54 


Altitude 


The most important deduction which may be made from a study 
of the above tables is that the achievement of high supersonic 
speeds at sea level will be very costly in terms of weight. On the 
one hand we have the simple turbojet with a relatively low fuel 
consumption but of a specific weight such that the powerplant 
weight will be approximately 40 per cent of the aircraft weight 
if Mach numbers of the order M=1.5 are to be achieved. Alter- 
natively, we have the turbo-ramjet with a more normal ratio of 
engine weight to aircraft weight, but consuming fuel at a rate 
equivalent to approximately 7.5 per cent of the aircraft weight 
per minute. For these reasons (aside from kinetic heating and 
very high dynamic-pressure effects) it is obvious that, until the 
engine and airframe of the supersonic fighter become more exten- 
sively developed and refined, we are unlikely to achieve sustained 
— at very low altitude much in excess of approximately 

= 1.2-1.3. 

The limitations imposed by the phenomenal fuel consumptions 
incurred during supersonic flight are very severe, even at high 
altitude. As an example, consider a hypothetical fighter of 30,000 Ib 
a.u.w., of which 25 per cent is fuel (950 gal approx.). Table II 
above shows that at high altitude the fuel flow is of the order of 
50 gal/min at M=2.5. Thus if all the fuel were to be consumed 
during flight at this speed and altitude, the endurance would be 
under 20 min. During this period the aircraft would cover 
approximately 500 miles—a specific air range of just over half a 
mile per gallon of fuel. In practice the aircraft has to climb to 
altitude and accelerate to M=2.5, and the quantity of fuel sub- 
sequently available for steady flight at such speeds will limit the 
endurance under these conditions to a few minutes. 

Such brief penetrations to very high speeds do not make the 
designer’s task easier, particularly with regard to the effects of 
aerodynamic heating on the structure of the aircraft. These effects 
become extraordinarily difficult to estimate, due to the transient 
nature of the conditions. N. J. Hoff pointed out some time ago* 
that, to ensure an adequate safety margin, future aircraft may 
have to be regarded as expendable after a certain number of 
penetrations to very high speeds, due to the extreme difficulty of 
assessing the effects on structural strength and stiffness of transient 
heating to high temperatures. 

The question of which type of powerplant should be adopted 
in a particular case cannot be resolved by the relatively simple 
arguments advanced above, which are intended merely to illus- 
trate the effects of the more significant factors. The ultimate 
choice of powerplant (assuming equal availability of the different 
types) is dictated almost wholly by the particular mission which 
the aircraft is required to accomplish. Unfortunately, security 
regulations do not permit the discussion of this class of data 
so that, on this subject of choice of powerplant, no further 
generalizations are possible. 

( To be concluded) 


*“Structural Problems of Aircraft.” N. Hoff, R.AeS.— 


1.Ae.S. Conference, Brighton, 1951. 
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“Flight” photograph 


The first prototype S.A.4 Sperrin, showing the pairs of superimposed engines. 


SHORT SPERRIN 


Noteworthy Features of a British Four-jet Bomber Design 


i HE fourteenth official specification for the year 1946 
if was intended to produce a jet-propelled successor to the 
Lincoln, which was then the standard heavy equipment 

of Bomber Command. Short Brothers and Hatland, Ltd., 

, submitted a design to the specification, in the form of a 
SY shoulder-wing machine powered by four of the new Rolls- 
Royce axial-flow Avon turbojets mounted in unusual double- 

banked nacelles, the jet-pipes passing above and beneath the 


wing 
The resulting aircraft received the company ighation S.A.4 
—and has recently been named Sperrin, after a | mountain 
range dividing the counties of Londonderry and Tyrone (by 
coinci a picture of these mountains appeared in the Decem- 
ber 10 issue of our associated journal The Autocar). The speci- 
fication called for a medium range, good altitude lormance 
s and a crew of five. Design went forward from 1947 until the 
z first prototype flew on August 10th, 1951. Another prototype 
was completed shortly afterwards, and yet a third dirframe was 
built for structural testirig. The development and testing of 
this aircraft has been accompanied by a most extensive research 
mme, many of the results of which are manifest in the 
fy perrin today. 
q Last week the Ministry of Supply relaxed the security restric- 
tions which had until then applied to the Sperrin, and we have 
J accordingly prepared the accompanying drawings and the follow- 
ing account of the principal features of the aircraft. No one would 
pretend that the Sperrin is a beautiful machine to look at, or 
that it represents the latest thought in bomber design. On the 
other hand, it is the newest aircraft of its type about which any- 
thing approaching a full description can be published, and the 
¢ following notes are accordingly of considerable interest. 
+ Airframe. The structure of the Sperrin is a conventional 
* stressed-skin, light-alloy assembly, in which a number of pro- 
r cesses developed by the manufacturers—such as hot dimpling and 
rivet-head milling—have resulted in external finish of a very high 
order 


The fuselage consists of nose, centre and tail sections, but is 
‘ built as a unit. The nose section incorporates a crew compartment 
Ai and a nose tunnel for the air bomber, all of which are pressurized 
to 9 lb/sq in. The centre fuselage carries four heavy transverse 
booms, to which the port and starboard mainp!anes are attached. 
The tail section carries the fin and dihedral tailplane. 
The mainp!ane has a torsion-box spar, and is tapered in plan, 
} with a slight overall angle of sweep-back. Between the fuselage 
and the nacelles, and between the latter and the ailerons, are fitted 
four simple flaps, the outer units incorporating split air-brakes 
which open above and below the trailing edge. e flaps and air- 
4 brakes are operated h ulically, an independent system being 
| provided to lower the flaps to 40 deg in emergency. 


The tail unit is quite conventional. The cockpit has dual con- 
trols, connected by cable and roller chain to screw-operated servo 
tabs on the trailing edges of the control surfaces (including the 
ailerons), the tabs moving the latter aerodynamically without the 
need for any additional power assistance. Automatic injection 
of “feel” is provided, and the cable runs are fitted with automatic 
tensioners to compensate for in temperature. The elevator 
control also incorporates a g-restriction unit which applies a load 
opposing the pilot's stick-force when the vertical acceleration 
im on the aircraft reaches a pre-determined magnitude. 

Units. Each wing carries a pair of Rolls-Royce Avon 
RA.3 turbojets mounted one above the other in a triangulated 
tubular structure attached at four points to built-up fittings in the 
region of the front spar girder. Each Avon is secured by spherical 
bearing-blocks, two on each side, and the joint between the mount- 
ing and the wing is held by double-ended bolts, conical bushes 
and expanding sleeves. 

The lengthy jet-pipes are carried on guide rails above and below 
the wing (the structure of which is continuous through the 
nacelles), the large, substantially unstressed nacelles fairing the 
entire installation. In the nacelles, the powerplant space is sub- 
divided by vertical and horizontal s, as shown in the draw- 
ing at the top of p. 873. Each Avon is connected, via a universally- 
jointed shaft, to a Rotol accessory gearbox mounted in the swept- 
forward fairing to the leading edge of the wing where the latter 
meets the nacelles. Each rbox carries a supercharger for the 
cabin air system, two D.C. generators for the electrical system 
and two pumps for the hydraulic system. The Avons have self- 
contained lubricating systems of the wet-sump type. P-type electric 
starter motors are used, faired by a nose “bullet” on each engine. 

Undercarriage. In our Farnborough Report Number for 1951 
we referred to the “towering undercarriage” of the S.A.4, terming 
it “an impressive piece of engineering.” British Messier design, 
it consists of a steerable and castoring two-wheel nose unit a 
pair of four-wheel bogies with a track of 32ft 2in. 

The three units are raised and lowered together by the main 
4,000 Ib/sq in hydraulic system, the nose unit retracting to the 
rear thro twin doors into an unpressurized box in the forward 
fuselage, and the main units folding inwards to lie between the 
wing spars inboard of the nacelles. A safety device consisting of 
a ram-air pressure switch is inserted in the circuit to the electric/ 
hydraulic selectors to prevent retraction unti! the aircraft is flying 
at a predetermined airspeed. The selectors are housed in the 
bomb-bay and are controlled by a -button unit mounted on 
the right-hand side of the first pilot’s instrument-flying panel. 

The nose unit is hydraulically steerable from the aileron hand- 
wheels, though not until a hydraulically operated clutch has been 
engaged by operating an on/off switch on the flying-control-lock 
panel forward of the power levers. With the clutch disengaged, 
the nose wheels are free to castor. 
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The tyres, wheels and brakes are by Dunlop. The tyres of the 
nose unit are of 30 x 9.00-15 size (98 Ib/sq in) and the main- 
wheel tyres are size 35 x 10.00-17 (105 Ib/sq in). 

The main bogies are fitted with multi-plate brakes, operated 
by levers on the main aileron-control wheels. A small hydraulic 
transmitter at the base of each control column operates a brake 
differential unit, connected into the rudder control lines on the 
starboard side of the bomb-bay via a static pipeline which is not 
connected to the main hydrauli supply. ¢ brake pressure is 
7 the pilots’ hand levers, the differential pressure being 
controlled by the extent to which either of the rudder pedals is 
pushed forward. The main supply-pipe to the differential unit 
is also connected to a h ic accumulator, which provides 
enough capacity for six full applications of brake pressure (based 
on 1,000 Ib/sq in) for emergencies or during ground tests with 
power off; thereafter, pressure must be obtained from an elec- 
trically driven emergency pump or from the hand-pump. 

Each brake assembly is fitted with a Maxaret unit. This is 
energized from the “u/c down” circuit via a small hydraulic trans- 
mitter which ensures that, while the Maxaret unit is free to operate 
as soon as the main bogies are lowered, the main wheels cannot 
be locked by inadvertent application of brake during flight. 

Hydraulic system. This is energized by British Messier 
pumps to a pressure of 4,000 Ib/sq in, and serves the under- 
carriage (legs and doors), wheel brakes, steering, flaps, air brakes, 
bomb doors and camera doors. Hydraulic fluid (spec. OM-15) 


The fuseloges for the two prototypes, together with the test fuselage, 
are seen here in their production-type igs at Belfast. Had the ty 
been ordered in quantity, these jigs w have saved many qualia 


is stored in a pressurized tank with a capacity of 3} gal normal 
system, 24 gal emergency system and 3 gal air space. This tank 
is located above the main drag sheeting in the fuselage, so 


providing a head for the pumps. 

Two pumps, operating in l, are mounted on each of the 
two accessory gearboxes in wing leading edges. The pumps 
are of the positive-displacement plunger type, and they operate 
continuously under the control of a cut-out valve which maintains 
the system pressure between 3,500 and 4,000 Ib/sq in. 

The ae system has already been described. The 
flaps are operated by a swinging-rod system moved by a single 
large jack in each wing, each jack having three compartments 
giving flap deflections of 7 deg, 25 deg and 40 deg. The two 
latter positions are obtained by selection of the appropriate value 
on a sprung lever mounted alongside the engine power levers and 
working in a quadrant gated at the take-off position. This lever 

verns an electric/hydraulic selector mounted in the bomb bay. 

¢ 7-deg flap position is obtained by depressing a switch on 
either of the control-column handwheels. 

The circuits for the bomb and camera doors are so arranged 
that, although both sets of doors open together, shutting the doors 
to the bomb-bay leaves the camera doors open. The latter are 
then closed by operating a te switch which also enables the 
camera doors to be opened and closed independently. The 
electric/hydraulic selectors for the air-brakes are controlled by a 
switch on the throttle box. The air-brake jacks are fitted with 
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In the drawing to the right, the artist has 
provided a clear indication of the layout 
of, and equipment carried by, the most 
recent aircraft of which such a drawing 
can be published. The key to the drawing 
is given below. 


Air bomber's prone position 
Direct-vision window 
Piloc’s escape hatch 
Pressurized crew compartment 
Normal entrance and escape tunnel 


Refuelling valves 
11 Engine access panels 


14 Pressurization 


accessory 
1S Aijr-intake to 14 
16 Taxying lights 
17 Electrical 

panels 
18 Fuel 277 imp. gal 
19 Fuel 280 imp. gal 
20 Main-undercarriage bay 
21 Fuel 690 imp. gal 
22 «Fuel recuperator 
23° Accumulator bay 
24 Refuelling points 


This drawing shows the neat layout of 
the spacious flight deck. The first- 
pilot's ejection seat is forward to port, 
and the signaller, navigator and air 
bomber sit behind, facing aft. Out into 
the nose stretches the tunnel to the 
air bomber’s over-target position. 


switch; 3, engine power levers; 4, top pane! 
for fire-warning lights and extinguishers; 
5, bornb door emergency control; 6, refuelling 
switches; 7, bomb selector box ; 8, air bomber's 
normal station; 9, hinged navigator’s seat 
and upward-hinging plotting table; 10, 
ejection seat spring-loaded cable; 11, air 
bomber's and navigator’s oxygen econom- 
izers; 12, manual dinghy release; 13, external 
stowage; 15, 


§ 

seal; 17, entry natch; 18, hatch emergency 
release and jettison 19, navigator's 
seat hinge lock; 20, signaller's seat; 21, first- 
aid stowage; 22, flap and enterenvings 
emergency levers; 23, ejector-seat hydraulic 

bracing strut and damper; 24, crew-esc 
emergency lever; 25, g-restrictor; 26, {st 
lot's oxygen; 27, ene panel. 
relighting switches; 29, pilot's emergency 
escape control; 30, bomb-jecti itches ; 
34, control-column clearance latch. 


Aerial hatch 

Signal discharger 

Transport joint 

Tailplane and fin mounting frames 

Servo-tab screw-jacks (all contro! 
surfaces similar) 

stowage (see 
inset 


Inner flap section 

Outer flap section and air brake 

Actuator for servo tab 

Fuel 1,053 imp. gal in each wing 

British Messier main undercarriage 
with Dunlop tyres, wheels, brakes 
and Maxaret units 

Vertical firewalls 

Horizontal firewall 

Four Rolls-Royce Avon RA.3 
turbojets 

Cabin-pressurization line, silencer 
and spill valve 

Bomb-bay doors 

Rearward-retracting nose under- 
carriage 


Radome 
Hydraulic filler 
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See 
2 
= 
TD 
i 
f 
Fue! 800 Imp. ga 
s 
1, Radar access tunnel, air bomber's prone 
position: 2, braking parachute stream ; 
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bomber, by 

Span, 109ft; length, 102ft 3in; height, 30ft 4in; 
distance between cencre-lines of Soo an ing aerofoil sect A $ 
esnect ratio, 6.27; incidence, 4 min; én: area, 1.8% sq fc; 
flap area (aft of hinge), 230 sq o ailerons (aft of hinge), Ras vo te: sq ft; servo tabs, 
19 sq ft; air brakes, ‘7 aq fe. Tailplane span, 42fc; dihedral, 13 40g total hori- 
zontal call area, 364 sq ft; 98 sq fe; tabs, 14.8 

and rudder area (excluding dorsal fin), 156 sq ft; rudder aft of hinge, 51. 
tab area, 3.7 —¢. Norma! all-up weight, 115,000 Ib; design ultimate factor, 4.0: 
wing —?. 6 Ay ey ft; internal bomb bay volume, 996 cu ft; maximum normal 
bomb b; maximum normal fuel capacity, 6,200 gallons. Maximum 
levels (564 m.p.h.) at 15,000 fr; cruising 435 knots 
; design diving speed, 390 knots ¢.a.s.; 


85; operational range in still air with 10,000 ib — load, 3,350 ae miles 
(3,860 statute miles) with over-carget height of 45 000ft. 


“FLIGHT” 
copyright 
drawings 


mechanical locks which hold the control surfaces in the “normal 
flight” position; the jack circuits are also fitted with restrictors 
which restrain the speed of operation and prevent the air load on 
the brakes from extending the jacks too rapidly and causing 


cavitation. 
system. The basic system operates at 24 volts D.C., 
power being supplied by four parallel-connected P.3 erators 
driven from the gear each having an output of amp at 
30 V. Four Type C (12 V, 40 amp-hr) accumulators are used, 
connected in series/parallel, together with four Type 23 remotely 
trimmed -- voltage regulators and four B.T.H. differential cut-out 
switches. 

Supplies of 400-cycle, three-phase 115 V current for the G4B 

100A inverters mounted on the starboard side of the forward 
entrance hatch. Another system provides all the electrical power, 
other than 24-V D.C., required by the radio and radar installations. 
It consists of two T 201 inverters with electronic vol 
regulators, two Type 103 inverters with Type 15 control panels, 
and a Type 1000 rotary transformer, all these units —— 
immediately behind the pressure cabin. Each inverter provides 
a 115-volt supply, the Type 201 at 1,600 cycles, single-phase (for 
such items as radio altimeter, N.B.C., H,S, tail-warning radar, 
Rebecca and Gee) and the Type 103 at 400 cycles, three- phase 
(for H,S, N.B.C., cabin-pressurization controls. a 
Gee and ARI. 5332 H.F.). The rotary transformer supplies the 
D.C. 112-volt supply required by the H,S. 

The electrical system of an aircraft of the nature of the Sperrin 
is, of course, of immense complexity, and the wiring dia 
Pree J for servicing the equipment occupy almost 100 sheets. 
Some of the services supplied by the ay .C. system include 
control of the hydraulic lines for the undercarriage, flap, bomb- 
door and other systems (with all the attendant safety devices), 
flap and air-brake interlocking, control-surface locking (each con- 
trol surface is centralized and there locked by an opposed-thread 

screw-jack driven by an electric actuator, a corresponding lock on 

the engine power lever box permitting the Avons to be opened 

up one pair at a time for ground-test purposes), fuel-pump motors, 

engine starting, pump isolation and fuel cross-feed, alighting-ser- 

vices indicators, fire warning and extinguishing, emergency 
— pump power, and signal discharger. 

uel system. The Sperrin has 22 non-rigid fuel tanks, seven 
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in each wing and eight in the fuselage. As shown in the large 
drawing, the four tanks in the inner-wing leading edge and the 
ao tanks in the fuselage are coupled together in pairs. Smiths 

aymouth contents gauges are installed, and the system is nor- 
mally fuelled from either of two sockets, in the sides of the fuse- 
lage to the rear of the bomb-bay. connections are housed 
in boxes beneath the skin, covered with hinged lids. 

A fuel recuperator is provided to the rear of each main under- 
carriage well, to maintain a steady supply of fuel under negative-g 
conditions. Each recuperator consists of a flexible bag pres- 
surized to 6 lb/sq in by a bleed from the second Avon compressor 
stages. This bag then delivers fuel under air pressure whenever 
the booster pumps cease to pass a positive supply. The engine fuel 
systems are those normally fitted to early Avons—perhaps sur- 
prisingly, even the earliest Avon cannot yet be described—and the 
capacities of the tanks can be read from the key to the large draw- 
ing. The total maximum tankage is 6,200 Imperial gallons. 

Lubrication. As the Avon RA.3 has a wet-sump lubrication 
system, the powerplants are virtually self-contained in this 
regard—and, therefore, no full description is yet permissible. Oil 
is contained in close-fitting sumps beneath the centre-section 
wheelcase, each sump having a capacity of about 17 pints. The 
oil coolers are mounted on the lower port sides of the com- 
pressor casings, the cooling being effected by high-pressure fuel. 

Fire protection. As the drawing of the powerplant installa- 
tion shows, the cowlings are divided into fireproof zones. Zone 2 
houses flame-switches 1 to 8 and zone 1 houses flame-switches 
9 to 15, all these being connected between the electrical supply 
and earth via a warning lamp. In each nacelle, alongside the lower 
jet-pipe immediately behind the rear firewall, is a pair of 
extinguisher bottles, operated either by a cockpit push-switch or 
by an inertia switch. These bottles feed spray rings around 
the compressor casing, turbine section and on the front face of 
the rear firewall. 

Six additional bottles are fitted in the fuel-tank bays, one 
being in each inner and outer wing and the remaining pair being 
in the forward and aft fuselage bays. These are discharged 
either by push-switches, by flame-switches or detectors (the 
latter being of the pyrotechnic-cord capillary type), or by inertia 
switches. If the inertia switches are closed, current is drawn 
from a separate accumulator-fed supply. 

Air conditioning. The crew compartment of the Sperrin, 
together with the nose tunnel for the air bomber, is pressurized to 
a maximum differential of 9 Ib/sq in, and provision is also made 
for ventilation, temperature control, humidity control and win- 
dow de-misting. The system includes 20 Normalair units. 

For pressurization and ventilation, air is obtained from two 
Godfrey Marshall-type superchargers mounted one on each 
accessory gearbox in the leading edge of each wing. These 
blowers are of the two-stage type, the first stage being in opera- 
tion up to an altitude of approximately 22,000ft, above which 
both stages operate. Supercharger air is obtained from a ram 
intake in the wing leading-edge, which embodies a rain trap and 
filter, the latter also incorporating a relief valve, which, in the 
event of damage to the intake, prevents overheating of the first 
blower stage. 

Having passed through the first supercharger stage, the air 
is put through the primary cooler before entering the second 
stage. From the second stage the air is ducted along the leading 
edge of the wing to the silencers which are installed in the bomb 
bay. It next passes the spill valves, which are so situated that 
spilt air assists heating of the bomb-bay; it is then taken into the 
pressure cabin via a non-return valve. 

Once inside the cabin, port and starboard systems supply a 
common duct through a choke valve, the latter being used in 
conjunction with a temperature-control valve. A by-pass valve 
is fitted forward of the choke, and the air can then be taken 


The first pilot uses this Martin 
Baker ejection seat, which is 
arranged to hinge slightly inwards 
and to the rear before ejection. 


British Messier 

the Sperrin’s under- 
carriage, the towering 
main units of which re- 
tract hydraulically into the 
inner wing. Just forward of 
the housing can be seen a 
dive-recovery flap which 
was not, in foct, used in 
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either directly into the crew-space, or passed through a Godfrey 
cold-air unit or through a secondary cooler forming part of the 
cold-air unit. 

Control is achieved by means of a pressure/static head in the 
duct, calibrated for a given mass- and which, operating 
through a mass-flow controller, transforms pressure differentials 
into electrical signals. These impulses then control actuators 
on the main spill-valves. From the metering duct the air is dis- 
charged into a space beneath the cabin floor which acts as a 
plenum chamber for the whole pressurized volume. A pro- 
portion of the air is ducted forward to supply a jet of dry air 
directly to the cabin windows and bomb-sight; this air is not 
affected by action of the humidifiers, which are installed between 
the metering duct and the discharge to the plenum chamber. 

pressure controller maintains the cabin pressure altitude 
at 8,000ft by operating a discharge valve at the rear of the 
cabin. This valve, which incorporates safety and inward-relief 
valves, leads to a duct which carries the waste air through the 
bomb-bay, thus utilizing any available heat. The air eventually 
passes out through the rear bulkhead of the bomb-bay and 
through extractor ports in the fuselage beneath the tailplane. 

Oxygen. The equipment of the Sperrin makes provision for 
either normal economizer breathing or pressure breathing, but 
conversion requires a certain amount of ground servicing. 

Four Mk 10A cylinders are mounted on the sloping floor just 
aft of the pressure cabin on the starboard side; they can be 
charged in situ through a line valve. From another line valve, 
the oxygen passes to the port side and then forward under the 

ressure cabin, which it enters just behind the first pilot's seat. 

¢ pipe connects with another line valve just beneath the 
floor, and then goes on through a line filter to regulator units, 
one below each side of the instrument panel, and thence aft 
through line filters to regulators at the crew stations. Each 
regulator is connected through a selector valve to an economizer 
and mask. A cut-off valve is fitted in the line between the 
regulators for the navigator and air bomber. A T-piece pro- 
vides for an additional line which runs forward to the air 
bomber’s visual bombing station in the nose. 

Crew stations. The main entrance hatch is situated under 
the rear end of the pressure cabin in the flat bottom of the 
fuselage. The hatch is jettisonable, and it incorporates a ladder 
giving access to a tunnel with an inset ladder which leads for- 
wards and upwards to the circular door of the pressure cabin. 
This door hinges outwards and u assisted by springs; it is 
locked by six plungers operated by a cam ring turned either 
by an external geared wheel or an internal hand-grip, and, in 
emergency, can be released by movement of the centre crew-seat. 
The door is sealed by a rubber ring inflated by hand pump. 

The main windscreen is formed from seven castings 
edge-to-edge to form a semi-circular horizontal row of ten panels. 
The panes are of laminated glass with an extended vinal (poly- 
vinal butyral) interlayer which picks up the frames. A direct- 

The first and second pilots sit side-by-side on the broad 
flight-deck. The first pilot is the only crew-member provided 
with an ejection seat. This is so mounted that the chassis 
carrying the seat guide-rail is pivoted laterally to the floor. A 
control lever on the port side is arranged to jettison a roof hatch 
and tilt the seat slightly inboard and aft for ejection through the 
resulting opening. 

The second pilot, to starboard, and the wireless operator, navi- 
gator and air bomber (respectively to port, centre and starboard 
on the rearward-facing desk behind the pilots), all have conven- 
tional seats, that for the navigator being capable of being 
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of the world. 
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| LOW EJECTION AT CHALGROVE te 
To determine « minimum et which safe ejection is 
practicable, with their latest Fully Automatic Ejection Seat, 
Martin-Baker Aircraft Company conducted air vests at Cheigrove 
Airfield, Oxiordshire, on 29th August, 1954. 
#5 During the tests an ejection was made from a Meteor aircraft ee 
flying at 500 knots at the remarkably low a 
The ejection was completely successful, the 
being fully deployed before the dummy alighted 
: This astonishing feat was made possible by the “A 
; of two stabilising drogues in tandem, designed to ih 
acceptable deceleration, the speed of the seat after 
j then to contro! the main deployment of the hii 
eliminating the explosive opening characteristic. : 
trotied Time Release Mechanism and Drogue Gua. { 
i With this arrangement automatic separation from | . 
: escapes near the ground are made practicable. No ; 
seat is capable of this performance. : 
‘AIRCRAFT COMPANY LIMITED - HIGHER DENHAM - NEAR UXBRIDGE - MIDDL ESEX 
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ADVERTISEMENT 


The 


%& THEY SAY that the flying-boat has had its day, that it 
can no longer compete with the landplane. 
THE TRUTH is that thanks to behind-the-scenes aero- 
dynamic and hydrodynamic research the flying-boat 
has never been so well equipped to meet Britain's 
military and civil needs. 


%& THEY LEAVE OUT of the question recent vital progress 
on the other side of the Atlantic. 
THE FACTS are that in the United States, where the 
significance of water-based aircraft has been more fully 
appreciated, flying-boats are in active development 
and production. 


%& THEY QUOTE facts and figures based on the perform- 
ance of those grand old stagers the Sunderland and the 
Empire Flying-boat. 

THEY FORGET that these designs are older than most 
National Servicemen and as relevant to the flying- 
boat of to-day as the Hurricane to the Hunter. 


%e THEY ASK why water-based aircraft, with all that is 
claimed for them, have been so neglected in this country. 


THEY OVERLOOK the vast war-time expenditure on 
runway aerodromes, both here and throughout the 
world. It was this, short term view though it was, which 
kept the landplane up and the flying-boat down. 


%& THEY ARGUE that it is now too late to revert to the 
flying-boat, for either military or commercial purposes. 
THE RETORT is that the insistent demand for greater 
loads and longer ranges can only be met by bigger 
aircraft. While the prohibitive cost of artificial runways 
of sufficient length rules out larger landplanes, there is 
practically no limit to the size of future flying-boats. 
Their runways will remain as they are now — natural, 
free and bomb-proof. 


FALLACIES AND FACTS 


On the subject of water-based aircraft, expert and lay opinion is divided as upon few 
other aeronautical subjects. But the debate and discussion are not always reasoned 
and clear-cut. Too many arguments are complicated by false assumptions. . . by 


outdated data . . . by plain prejudice. 
On this page we champion the flying-boat and challenge ‘ They ’—all those who 


wittingly or unwittingly perpetuate flying-boat fallacies. 


%& THEY THINK only in terms of the present and the 


immediate future. 


THEY NEGLECT the almost certain advent of atomic 
power for aircraft. The implications are highly import- 
ant. First, only very large aircraft will be able to carry 
the heavy power plant and shielding. Secondly, since 
fuel consumption will be negligible, wing loading at 
landing will be high. Both these facts support the belief 
that atomic aircraft will have to be large flying-boats. 
At 140 tons, the Princess is their forerunner. 


%& THEY DECLARE that flying-boats cannot operate in 


rough conditions and are always difficult to manceuvre 
and to moor. 

THEY ARE IGNORANT of the vast progress made in hull 
design. The modern flying-boat is able to operate in 
almost any weather and can be virtually independent 
of surface craft. 


%& THEY COMPLAIN that flying-boats are slower than 


landplanes. 

THE FACT is that the latest water-based aircraft with 
jet and prop-jet engines are just as fast as comparable 
landplanes — and offer greater range. 


%& THEY TALK about the necessity for costly artificial 


basins or lagoons. 


THE REALITY is that modern flying-boats can operate 
from natural stretches of water such as the Solent. The 
cost of base facilities? A fraction of that of landplane 


airports. 


Well, which do you favour — fallacies or FACTS? 


AN ANNOUNCEMENT BY SAUNDERS-ROE 
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The Sperrin has a most unusual engine- 
installation. One pair of Rolls-Royce 
Avon RA.3s is shown in this revealing 
drawing. 


1, Zone 2 firewall; 2, flame switch; 3, flame 
trap; 4, mounting; 5, air pipe to fuel re- 
cuperator; 6, booster coil (h.t. engine start- 
ing); 7, Zone 1 firewall; 8, bomb-bay heating 
pipe; 9, starboard upper air bleed (upper 
engine); 10, main fuel supply; 11, starboard 
lower air bleed (upper engine); 12, wheelcase 
breather vent; 3, fuel-pump isolating 
switch; 14, fuel low-pressure warning lamp 
switch; 15, front suspension; 16, air intake 
duct; 17 air intake fairing; 18, starter motor 
fairing; 19, horizontal firewall; 20, bulkhead 
drain quick-release connection; 21, bulkhead 
drain, zone 1; 22 and 23, as for 9 and 11 but 
for lower engine; 24, lower-engine drain 
forward); 25, upper-engine drain (forward); 

, upper-engine drain quick-release connec- 
tion; 27, bulkhead drain zone 2; 28, lower- 
engine drain (aft); 29, upper-engine drain 
(ek); 30, fire-extinguisher pipe; 31, cooling- 
air discharge (lower engine); 32, cooling-air 
discharge (upper engine); 33, accessory- 
earbox drive shaft; 34 fuel-pipe heat shield; 

. engine-driven generators; 36, accessory 
gearbox; 37, cabin supercharger ; 38, hydraul- 
ic pumps. 
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connected to the circuit which jettisons the pressure door and 
entry hatch. The air bomber has an alternative prone station in 
a cylindrical tunnel extending forward into the extreme nose 
above the radome. He is also provided with an electrically 
ered ramp which runs in rollers at the rear and on swinging 
s which raise the front end of the ramp during forward 
motion. 

Military equipment. Although still subject to security 
restrictions, some features of the operational equipment of the 
Sperrin may be mentioned. The bomb-bay, occupying the entire 
cross-section of the fuselage beneath the wing, has a length of 
30ft 3in. The bay has two large doors, of simple form, hinged 
to channel-section longerons and operated by hydraulic jacks. 
The channel member along the closing edge of each door is a 
light-alloy extrusion, that on the starboard door having a sprung 
Tufnol strip which, when the doors are closed, engages with a 
groove in the port door. 

The second prototype Sperrin, VX 161, is fitted with provision 
for loading heavy weapons by means of an external crane, the 
cable from which can be passed through hatches in the upper 
fuselage decking and down into the bomb bay. 

The main radar assembly is mounted beneath the nose and 
covered by a large removable dielectric fairing. Above the 
radome is the air bomber’s tunnel, which—in a bomber version 
of the Sperrin—would normally terminate in a transparent cap 
and optically flat panel for visual bombing. The two Sperrins 
built have opaque nose-caps. 

Emergency equipment. Provisions for crew-escape have 

already been described, the pilot ejecting through a roof hatch, 
after the escape of the other four crew-members through the 
ventral tunnel. 
: Type H Mk 3 dinghy, complete with ancillary equipment, 
is stowed in a container in the roof of the fuselage on the port 
side to the rear of the cabin. It is released manually from either 
inside or outside the aircraft, and is automatically inflated by 
CO, pressure. Individual Type K dinghies are also provided, 
the first pilot having a Type J pack on his ejection seat, and the 
other crew-members having Type A Mk 2 seat packs. The first 
pilot has a back-type parachute; the remaining members have 
seat-type packs. 

Two water/glycol hand fire-extinguishers are provided. One 
is located on the computor box just forward of the wireless- 
operator’s seat and the other on the back of the second pilot’s 
seat chassis. A signal pistol is installed in an airtight mounting 
on the port side of the cabin roof, just behind the pilot’s ejection 
hatch. The pistol can be loaded, fired and unloaded without loss 
of cabin pressure, and, if necessary, it can be demounted and 
used as a hand pistol. This is achieved by “breaking” the barrel 
so that the entire breech-end of the pistol can be hinged upwards, 
so sealing off the muzzle. Other emergency equipment includes 


first-aid outfits, fire axes and asbestos gloves. 

A braking-parachute installation is fitted in the extreme tail 
of the fuselage, for use during emergency landings (the Sperrin 
also has Dunlop Maxaret braking, mentioned earlier, as stan- 
dard equipment). The installation comprises an auxiliary para- 
chute, a retarder parachute and two main canopies, these being 
shown as an inset to our main drawing on pages 870-1. The 
assembly is streamed electrically by operating a switch housed 
beneath a plastic safety-cover on the port side of the engine 
power-lever box; the switch is moved forward to stream the para- 
chutes, which can then be jettisoned by pressing a button 
mounted just in front of the stream switch. 

Conclusion. From the foregoing it is clear to anyone in 

touch with modern developments that the Sperrin is not in the 
same class as our present V-bombers. But one must never forget 
the time factor. The Sperrin was designed before any of our 
present medium bombers, and construction began some six years 
ago. 
The two prototypes that were completed—and the fuselage, 
mainplane and tail unit used for structural testing—were all 
built in production jigs. This and other factors delayed the 
aircraft until the late summer of 1951, by which time the first 
prototype of the Vickers Armstrongs 660, later to become the 
Valiant, was also flying. As the latter was a more advanced 
machine, designed to a later specification, it was chosen for pro- 
duction. On the other hand, the Sperrin, owing to the fact that 
production jigging had been used from the start, could 
undoubtedly have been in squadron service some two years 
earlier; in fact, the number delivered might by now have been 
well into three figures. 

It is in striking a balance between conflicting requirements— 
or, more probably, in staking all on one solution or the other—that 
those responsible for the purchase of new types of aircraft can 
profoundly affect the striking power of an air force for as much 
as a dozen years. We have every reason to believe that the 
Valiant, which is now reaching the Royal Air Force, will prove 
to be a world-beater at its job; and, perhaps, the Sperrin would 
not have been. This is no reflection on the ability of Short 
Brothers and Harland, whose engineering potential is as great 
as that of any firm in the industry. The Sperrin was designed 
to be capable of doing a certain job, and it met every requirement 
handsomely. 

Both Sperrins have long been out of their manufacturer’s 
hands. Unfortunately, nothing may yet be published of the 
work which they have done, and are doing, beyond reiterating 
the fact that one machine will shortly begin flight-testing one 
of our most important engines, the de Havilland Gyron—the 
conversion for which is being done by Shorts. Some day, how- 
ever, the full story will be told, and it will be seen that, although 
the Sperrin itself never reached a Royal Air Force squadron, 
it has been instrumental in ensuring that a great many later 
aircraft will. 
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Maintenance of a T.C.A. Super Constellation in one of the airline's specially designed sectional docks at Dorval. 


AIRLINE ENGINEERING IN CANADA 


The Organization and Work of T.C.A.s Engineering Department 


By JOHN J. EDEN, D.C.Ae. 


United States, to Mexico, Bermuda, Jamaica, the 

Bahamas, Barbados and Trinidad, crossing the Atlantic 
to London, Paris and Dusseldorf, Trans-Canada Air Lines 
have a network of routes which today covers over 19,000 miles. 
A total of 1,307,810 passengers were carried in 1953, and the 23 
North Stars and 27 DC-3s provided 1,080 million passenger- 
miles at an achieved load-factor of 70 per cent. 


An impressive average daily utilization of 9.75 hours on North 
Stars and eight hours on Dakotas was maintained last year, delay 
caused by mechanical faults amounting to only 1.55 per cent of 
the total hours flown. These results were obtained on a system 
spreading 3,140 miles from North to South and 6,170 miles from 
East to West, with airfield temperatures varying from a maximum 
of 105 deg F to a minimum of — 50 deg F. 

T.C.A. is expanding rapidly. Three Bristol Freighters were 
added to the fleet in 1953, and in March this year the first of eight 
Super Constellations was received. The first of fifteen Viscounts 
was being delivered last week, making T.C.A. the first airline on 
the American continent to operate turbine-powered aircraft. 

The re-equipment programme will not only provide the addi- 
tional capacity required, but is also intended to satisfy some of 
the increasingly specialized requirements of air transportation. 
Most of T.C.A.’s North Stars will be converted to 67-seat tourist 
aircraft for domestic services. These will be supplemented by 
a daily trans-continental first-class flight by 64-seat Super Con- 
stellations. A mixed tourist and first-class service is being pro- 
vided by the latter aircraft on the Atlantic route, and T.C.A.’s 
already substantial air-freight capacity has been supplemented by 
the three Bristol Freighters. 

The airline, which is Government-owned, has 7,000 employees, 
of whom 68 per cent are concerned with operations (including 
engineering). There are two overhaul bases, situated at Winnipeg 
and Dorval. The North Star and Super Constellation fleets are 
based at Dorval. The Merlin engines of the North Stars, and 
the DC-3s and their Pratt and Whitney engines are overhauled 
in Winnipeg, where Viscounts and Dart engines are also due to 
be overhauled. Test-beds for the piston engines are located in 
Winnipeg, where an additional test-bed with dynamometer load- 
ing is under construction at present for Dart and Merlin engines. 


| INKING 35 Canadian cities, flying to seven cities in the 


Board of Directors 


TRANS-CANADA AIR LINES’ Viscounts, the first of which was 
delivered last week, are an excellent example of an airliner “tailored” 
to fit the operator’s requirements. Co-operation with manufacturers is 


one important aspect of the work of an airline’s engineering staff; to 
complete the picture, this article gives a general account of T.C.A.’s 
engineering outlook and work. author, who has been closely 


concerned with the preparations for the introduction of the Viscount 
into T.C.A. service, is a project engineer on the staff of the T.CA. 
engineering department. 


The Bristol Freighters’ Hercules, and the Wright compound 
engines of the Constellations, are overhauled by the Bristol Aero- 
plane Company in Montreal. Functional test equipment for 
accessories is located at both Winni and Dorval. The latter 
also boasts “Oscar,” a mobile test-bed for Merlin powerplants. 

With Rolls-Royce Merlin and Dart engines, Bristol Freighters 
with Hercules engines, Vickers Viscounts, Godfrey Superchargers, 
Smith’s autopilots, Lucas-Rotax fuel components, and other items, 
T.C.A. will be operating some seventeen million dollars’ worth 
of British-manufactured equipment by the end of 1955. Evaluat- 
ing, procuring, installing, maintaining, overhauling and developing 
this equipment requires close liaison between T.C.A. and 
manufacturers, The airline’s engineering department is the link 
between T.C.A. and the manufacturers as well as other airlines. 

The organization of T.C.A. is as indicated in the two charts. 
With the increasing complexity of airline equipment and the 
problems associated with its selection and operation, T.C.A.’s 
engineering department has grown steadily from ten members 
in 1939 to 170 at present, including clerical and non-technical 
personnel. 

The project engineers are the co-ordinators of all the work on 
their respective type of aircraft carried out by the specialized 
systems groups, the bulk of the organization being located at 
Dorval. The Viscount project engineer is located at Winnipeg, 
together with duplicate branches of each of the systems groups. 

Mr. R. C. Morgan of B.E.A. has well justified the need for 
Airline Engineering in his recent R.Ae.S, lecture.* He has set 
the engineer the task of :— 

(1) as interpreting and weighing-up the experience of the 

airline, 

(2) initiating action for development of safety and economy, and 

(3) applying the acquired knowledge to the laying down of specifica- 

tions for future equipment. 

In T.C.A. these functions have been divided. An 
independent inspection department maintains statis- 
tical service records of equipment in current use. 


President 
! A quality-control section, part of the maintenance 
and overhaul department, investigates (on request 
Vice President Vice President General Manager Comptroller by Maintenance and Overhaul or Engineering) prob- 
(Operations) (Traffic) Purchases and lems related to irregularities or defects, follows up 
stares type trials, and checks on the functional results of 
General Manager introduced modifications. The findings of the 
(Operations) quality-control section are passed, in the form of 
a report, to the department requesting the investi- 
| gation. If necessary, recommendations are made for 
Director of ‘ Qwest of of of Director of Director of engineering action. 
ngineerin i t t 9 ‘elec . 
the airworthi of the company’s aircraft at all times, 
E i 4 *“Practical Experience of Airline Engineering.” Re- 
Organization chart: ported in “Plight,” April 23rd, 1954. 
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(b) To act as a technical consulting body for the entire company. 

(c) To perform specific engineering jobs as required. 

Nearly all the efforts of T.C.A.’s engineering department are 
thus concentrated on the initiation of action that would incor- 
porate into the airline’s equipment certain components designed 
to specified standards, or bring about modifications to existing 
equipment to meet up-to-date requiremems. The task com- 
mences with the conception of the idea and is concluded when 
the requirement has been successfully incorporated into the 
functioning of the airline. 

The work involved is the result of factors that can be grouped 
under a number of headings : — 


(1) New equipment: 
(a) Safety, acceptance standards and reliability. 
(b) Local conditions. 
(c) Standardization of equipment. 
(d) Passenger comfort and aircraft appeal. 
(e) Optimization of equipment. 


(2) Equipment in use: 
(a) Maintenance of set standards. 
(b) Development. 
Examples may be quoted under each of these headi 
1 (a) Safety, acceptance standards and reliability: ‘4a is the 
task of Engineering to assure that equipment adheres to at least 
the strictest standards of British, American and Canadian certifi- 
cation requirements, although T.C.A. aims at standards of safety 
that are in general even more stringent, Some T.C.A. require- 
ments on the Viscount include separate fuel systerns for each 
engine, a two-shot methyl-bromide fire extinguisher system, an 
installed oxygen s' upply as well as portable oxygen bottles, an 
alternative source of static pressure, venting of the battery com- 
partment, separation of the fuel-system wiring from the crash 
— and an emergency electrical system operating from the 
ttery. 
(b) Local conditions: Winter conditions in Canada are severe. 
To determine the required modifications the Viscount aircraft was 
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(Left) “Oscar, ” the mobile test-bed for Merlin engines at Dorval. Permanent test-beds are situated in Winnipeg. (Right) One of T.C.A.'s Bristol 
Freighters, showing the 200,000 B.Th.U. Janitrol heater installed for winter operations. 


subjected to “winterization” trials in Canada, supervised by the 
T.C.A. engineering department. As a result, T.C.A. Viscounts 
are to be the first with high-energy ignition on the powerplants, 
and they will be using synthetic EEL 3 oil to ease starting. 
200,000 B.Th.U. Janitrol heater is being installed to augment the 
standard system. The engine de-icer control is being made auto- 
matic, In order to prevent ice blockage, a heat-exchanger will heat 
fuel prior to its entry to the low-pressure filter. Low-temperature 
seals and hoses are being fitted. A Nesa glass windshield will be 
installed, reducing icing and misting and maintaining bird-proof 
qualities at low temperatures, and a third windshield-wiper is 
being fitted. Fuselage guards will protect the fuselage from ice 
thrown from the airscrews, These are some of the many modifi- 
cations being included by Vickers-Armstrongs to T.C.A. require- 
ments. 

The Bristol Freighters were modified for winter operations by 
T.C.A. A 200,000 B.Th.U. Janitrol heater with automatic 
temperature-control was installed in the nose, and the fuselage 
was insulated with Fibreglass to protect freight. 

(c) Standardization of Equipment: On both the Viscount and 
Bristol Freighter aircraft the radio systems ard instrument panels 
were extensively modified to comply with T.C.A.’s standard 
arrangements, and standard American lighting systems are fitted. 
Thompson booster fuel-pumps on the low-pressure fuel system 
are being fitted on the Viscounts, as are (in order to standardize 
with North Stars) Godfrey superchargers. The use of this latter 
unit, with automatic controls developed by T.C.A., was estimated 
to have saved the company $400,000 during the first year in 
service on North Star operations. 

(d) Passenger comfort and aircraft we The interior of the 
Viscount has been redesigned for T.C.A. with the co-operation of 
the New York consultant firm of Butler-Zimmermann. To bring 
appearances closer to the more usual style on the American 
continent, the interior of the cabin has been drastically re-styled. 
A seating arrangement of two-and-two abreast seats 48 passengers 
in first-class comfort. The galley design and location have been 

changed, and the washrooms have been 

Organizationchare: ‘designed. The water system has been 

T.C.A. engineering Modified to give a common system of 

department potable water for washing and drinki 
such a system was inaugurated by T.C CA 
on the Super Constellation. The interior 
noise-level has been reduced by added 
thicknesses of cabin windows and addi- 
tional insulation. 


Project Engi 


Evaluation Cargo 


Super Constellation North Star DC-3—j—Viscount 


(e) “Optimization” of equipment: Major 
cockpit modifications were carried out by 
Vickers to meet the T.C.A. request that 
one man should be able to operate the air- 
craft, entirely by himself and from either 


Winnipeg 


Senior Eng Develop Special Assignments pilot’s seat. Autematic flame-temperature 
——(Toronto) control is being provided to ease the hand- 
Systems Groups:— ling of the Dart engines. 
Plant | Mechanical | As to detail changes, some of the manu- 
Materials and Plant and Ground Weight facturer’s components are being replaced 
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many of which are obtained by T.C.A. and forwarded to the manu- 
facturer for installation. For example, a lighter and surge-free 
cabin-pressure control system made by AiResearch is being used. 

Some test schedules for components are being revised by T.C.A. 
to give optimum results. Manufacturers’ overhaul processes are 
being checked to assure compliance with T.C.A. methods. Specifi- 
cations of fluids to be used are under review to give best results 
under local conditions. 

The above are only some examples to illustrate the work 
involved. In all, some 200 modifications inspired by T.C.A. will 
be incorporated in T.C.A. Viscounts before delivery. Other air- 
lines may avail themselves of these improvements, and at least 
one other airline is asking for practically all the modifications 
proposed by T.C.A. to be included in their aircraft. Further, the 
modifications carried out for T.C.A. greatly enhance the possi- 
bilities of C.A.A. certification for other aircraft similarly modified. 
T.C.A. has expressed its gratitude to Vickers fer the wholehearted 
co-operation given to the airline in developing these requested 
modifications. Their efforts have been outstanding. 

2 (a) Equipment in Use: Modifications: Equipment in service 
needs continuous attention, and action often has to be prompt. 
The work constantly involves the fleets of Super Constellations, 
North Stars, DC-3s and Bristol Freighters. Development of 
equipment to reduce failures, to increase overhaul periods and 
to reduce operating costs is part of a constant task. Modifications 
are checked prior to their acceptance and continuous liaison is 
maintained with manufacturers. The fact that this work is never 
complete may best be illustrated by some of the developments 
over the past year on as old and well-tried an engine as the 
Rolls-Royce Merlin. Modifications incorporated on this engine 
include “jet-pipe” cooling of cylinder heads, increased-capacity 
reduction gearing, hollow-head exhaust valves, 0.00S5in oversize 
pistons, retardation of timing by five degrees, etc. During the 
year, approval has been received for an extension of overhaul 
periods to 1,250 hours on the engine and up to 1,000 hours on 
blocks. Type trials at present in progress include the use of 
Texaco TL 1390 oil, extension of airscrew lives to 2,500 hours, 
use of exhaust valves made from Thomson materials, increased 
stem-diameter on exhaust valves, modified valve-rocker lubrication 
and reduction-gear pinions with skewed teeth and parallei bearing 
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One of the most significant T.C.A. Viseount modifications from the 

crews’ point of view is the changed layout of the cockpit instruments 

and controls. These “Flight” photographs, taken inside CF-TG] before 

take-off from Wisley on its delivery flight last week, show the extremely 
neat American-type layout chosen. 


tracks. Other modifications to the North Star effecting a net 
weight-saving of 1,600 pounds have been incorporated during 
the past few years. 

(b) Development: The North Star modification to a 67-seat 
layout is shortly to be carried out by T.C.A. A wooden mock-up 
of the modified front compartment has already been made by the 
airline and full radio equipment has been installed. 

The modification ‘of the powerplant to include cross-over 
exhausts, substantially reducing noise inside the cabin, has now 
been completed, The new exhaust, which is manufactured by 
Canadair, is a T.C.A. development. 

In its function as consultant to the maintenance and overhaul 
department, the engineering department has advised on ground 
equipment needed for the overhaul of the new aircraft, and the 
plant and ground-equipment section has closely co-operated with 
the Windsor consultant firm of Giffels and Vallet in the design 
of the new engine test house at Winnipeg. The same section has 
designed the movable docks used for aircraft maintenance. 

The weight section of the department keeps a continuous check 
on the effect of modifications on weight and prepares load-charts. 

Slightly separated in function, yet part of the same department, 
are the flight test and airways sections. The flight test section 
supplies the flight operations department with all technical infor- 
mation for the operation of the aircraft, monitors the translation 
of engineering information into flight procedures and is respon- 
sible for technical flight-tests. The airways section prepares all 
route and airport information, keeps this up to date, and is 
responsible for the maintenance of the company’s maps. 

Future Prospects.—To determine future requirements, close 
contact is kept between Operations and Engineering, and 
provision for future aircraft and equipment is mtade well in 
advance. Continuous evaluation is carried out by the evaluation 
engineer, comparing the latest equipment to T.C.A.’s routes and 
requirements in respect to economics, performance, construction 
and component detail. 

Looking into the future, no decrease in the steeply rising 
demand for air travel in Canada is apparent. There are obvious 
requirements for jet, turboprop and (probably using the Rolls- 
Royce principle rather than Cunpate or Lockheed techniques) 
vertical take-eff transports. The direction in which the Canadian 
operator will turn to obtain the required equipment will, in view 
of the highly developed consciousness for sound airline economics, 
be solely determined by its performance. 

The ease of maintenance and the length of overhaul lives of 
components and their number are important economic factors, 
particularly in a region where semi-skilled labour is rated at nearly 
£1 an hour. 

The effect of “passenger-appeal” on airline economics has been 
sufficiently well demonstrated by the Viscount to justify its in- 
clusion in the list of basic design factors. The high Canadian 
standard of living may accentuate the importance of this effect. 

The need for concentration on the detail design and finish of 
components cannot be over-emphasized. The developed “modern” 
approach of the American continent requires that the latest proven 
advancements in materials be incorporated into a new component. 

Geographically, Canada is the second largest country in the 
world. Its greatest economic expansion is occurring during the 
Air Age. T.C.A.’s position as the main supplier to meet this 
ever-increasing demand for air transportation pxts high require- 
ments on its technical staff, as well as on the suppliers who are to 

vide the equipment and maintain their reputation by its per- 
aotendleg its development and the servicing provided. 


“FLIGHT”? PHOTOGRAPHS 


MANY of the photographs reproduced in Flight, i.c., those 
taken by our own photographic staff (as indicated on pub- 
lication) are subsequently available in the form of high-quality 
prints. Prices are as follows (dimensions given in inches): 
54.34, ls 4d (glossy or semi-matt, unmounted) or 2s (toned 
sepia, unmounted); 6x4, 2s. 6d or 4s; 8x6, 3s 6d or 5s 6d; 
10 «8, 5s or 7s 10d; 12 10, 6s or 9s 8d; 15X12, 9s 6d or 
13s; 20 x 16 (semi-matt only), 13s or 18s. 

Also available are a postcard series, totalling over 200, depict- 
ing both historic and modern aircraft of the R.F.C., R.N.A.S., 
R.A.F. and Fleet Air Arm. Complete lists of the series are obtain- 
able on application. Prices are 8d each card, or 7}d each for 
quantities of a dozen or more. One view only—in most cases a 
good three-quarter front or side—is available for each aircraft type. 
Also available as postcards, at the same prices, are reproductions 
of general-arrangement drawings of some 20 British aircraft that 
have appeared in our “Aircraft Intelligence” pages. 
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Closely associated with the British aircraft industry since the days 


when aluminium took to the air and aircraft designers started to 
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The Aeronautical Bookshelf 


THE REAL WRIGHT BROTHERS 


“The foe of Wilbur and Orville Wright”, edited by Marvin 
W. McFarland, in Two Volumes. McGraw-Hill Book Company 
Inc., New York. Illustrated. Price $25.00. (Price in England, 
£10: McGraw Hill Publishing Co., Ltd., 95 Farringdon Street, 
London, E.C.4.) 

XACTLY 51 years ago today, December 17th, Wilbur and 
Orville Wright sent a telegram to their father, Bishop 
Milton Wright of Dayton, Ohio. It stated simply: 

“SUCCESS FOUR FLIGHTS THURSDAY MORNING ALL AGAINST 
TWENTY-ONE MILE WIND STARTED FROM LEVEL WITH ENGINE 
POWER ALONE AVERAGE SPEED THROUGH AIR THIRTY-ONE MILES 
LONGEST 57 SECONDS INFORM PRESS HOME CHRISTMAS.” 

Today those four flights are recognized almost everywhere in 
the world as the first proper controlled, sustained flights ever 
made by a piloted, powered aeroplane, despite the counter-claims 
of Mozhaisky, Ader and others. Yet it was not until 1942 that 
the Wrights’ claims were accepted officially and fully by even 
their own countrymen, because of their long and unhappy dispute 
with the powerful Smithsonian Institution, Described in Volume 
Two of these Papers, it was responsible for the fact that the 
1903 Wright biplane was for many years displayed in Britain. 

This dispute, together with the Wrights’ reticence, contro- 
versial writings and unprecedented action in_ taking action 
for infringement of their patents against Glenn Curtiss in 1909, 
inevitably made it difficult for their contemporaries to assess 
their greatness impartially. They behaved at first as scientists 
working with little thought of reward; yet kept their designs 
secret, drove a hard bargain and, in 1909, formed a company 
with a capital of no less than $1 million, turning over to it the 
disputed patent. 

Their friends saw them as modest men. Yet in October 1906 
they claimed that there was not “one chance in a hundred that 
anyone [else would] have a machine of the least practical useful- 
ness within five years” and that the rivalry of the Blériots, 
Voisins and Santos-Dumonts of this world was not to be feared 
for a very long time. 

Now, in these two volumes, the student of aviation history 
can decide for himself the true measure of the greatness of these 
two cycle- makers of Dayton, for there is nothing that reveals a 
man’s true character so much as his private letters. 

Not all the Wrights’ correspondence is contained even in this 
formidable work of more than 1,270 pages. A notable omission 
is Wilbur’s letter to Arnold Fordyce on January 15th, 1906, in 
which he wrote: “Like all novices we began with the helicopter 
in childhood] but soon saw that it had no future and dropped it. 

e helicopter does with great labor only what the balloon does 
without labor, and is no more fitted than the balloon for horizontal 
flight. If its engine stops it must fall with deathly violence, for 
it can neither float like the balloon nor glide like the aeroplane. 
The helicopter is much easier to design than the aeroplane but 
it is worthless when done.” 

Nevertheless, the Papers have been edited a agen oy by the 
Aeronautics Division of the Library of Congress, under Marvin 


McFarland, and make quite clear what aviation experts all over 
the world now acknowledge—that the real achievement of Wilbur 
and Orville Wright lay not in flying 120ft in a frail stick-and- 
string biplane on December 17th, 1903, but in showing that the 
only true road to progress in aviation was through research. 

Theirs was no headlong dash to be the first to fly, They read 
everything that was worth reading about the efforts of their pre- 
decessors, asked questions of those men whom they considered 
had any worthwhile knowledge—notably Octave Chanute—and 
then started experimenting with gliders, They decided to make 
their experiments at Kitty Hawk because the winds appeared to 
be consistently strong and there was “nothing but soft sand to 
strike on’ in a crash. Even then, wrote Orville on October 18th, 
1900: “We have not been on the thing (yet), but merely experi- 
ment with the machine alone (as a kite), sometimes loaded with 
seventy-five pounds of chains. We tried it with tail in front, 
behind, and every other way 

Those were the words of a scientist, not a would-be birdman; 
and in these Papers we can trace their steady progress. Their 
gliding flights in 1900 gave a first indication that Lilienthal’s 
Tables of Normal and Tangential Pressures were probably wro 
Then, on October 6th, 1901, Wilbur wrote to Chanute: “We 
have made the experiment of balancing a curved surface against 
a plane surface 66 per cent as large, placed normal to the wind, 
and find that instead of 5° as called for in Lilienthal’s table, an 
angle of 18° was required. The test was made by mounting the 
surfaces on a bicycle wheel turned over so that its axis was vertical. 
We found it impossible to get satisfactory results with a natural 
wind, so we mounted the wheel on a spar projecting in front of 
a bicycle and made tests in an almost perfect calm .. . 

Wind-tunnel tests followed; then another glider was built, and 
another. Their papers record successes, disappointments, doubts, 
doggedness, patience and, finally, confidence. Their 1902 glider 
was a great success; so they designed and built an engine and 
fitted it to a new “machine” at Kitty Hawk. From there, on 
December 14th, 1903, Wilbur wrote to his father: “We gave 
machine first trial today with only partial success ... The 
machinery all worked in entirely satisfactory manner, and seems 
reliable. There is now no question of final success.” 

Success was, to them, a logical result of research—as logical 
as the success of a modern multi-million-dollar programme to 
develop a new fighter. Yet their total investment in the historic 
Wright Flyer was probably under a thousand dollars, ircluding 
its transport to Kitty Hawk. 

It is, then, as scientists that we shall remember the Wrights in 
aviation history and, for that reason, these two volumes of their 
Papers are doubly valuable, for they contain 236 first-class illus- 
trations covering every aspect of the Wrights’ early experiments 
and later flights throughout the world, as well as some of the 
other great pioneers and their aircraft. And, finally, there are 
detailed descriptions and G.A. drawings of almost every type 
of Wright aeroplane from the first gliders to the Model L scout 
of 1916, and notes on all the Wright engines. J. W. R. T. 


Wings to Bangkok,” Birabongse 
T. Foulis Co., Ltd., 7 pen London, W. 
Price 18s 6d. 
HE average British private pilot, who must make a little flying 
goa a Sa should derive a good deal of vicarious pleasure 
from Blue Wings to Bangkok, in which racing-motorist “B. Bira” 
—Prince Birabongse of Siam—describes a 7,300-mile journey in 
a light aircraft from Lympne to Bangkok, his birthplace. The 
flight was made, late in 1952, in Gemini G-AJWH; Bira was the 
= and the passengers were his wife Chelita and their dog 
ichiboo. On such a journey the occupants of the light aircraft, 
cruising at 120 m.p.h. at fairly low altitudes and stopping fre- 
quently for fuel and rest, see a great deal more than the airline 
passenger. Bira’s book shows that he took advantage of every 
opportunity for sightseeing—on the ground and in the air. Some 
readers may envy the author’s villa in Cannes and his life of racing, 
flying, soaring, yachting and “various other sports”; but they will 
concede, having read this chatty, cheerful narrative, that Bira 
makes the most of his good fortune. 


“Worlds in Space,” by Martin —— Sidgwick and Jackson, 
Ltd., 44 Museum Street, London, W.C.1. Illustrated. Price 
17s 6d. 

Hrs: is a book which in terms easily understood by the layman 
uts the case for a belief in the possibilities of interplanetary 
The author begins with an account of the developments 


in rocketry to date—or, at least, those developments which have 
survived security screening—and continues with an appraisal of 
the many problems, » peeeneey those of a physiological nature, 
that will need to be solved before space travel becomes practicable. 

After disposing of the worst foreseeable difficulties without 
recourse to any remedies which unduly tax the imagination, Mr. 
Caidin continues to outline the probable course of events, includ- 
ing the construction of a space station, leading to the first landing 
on the Moon and the establishment of a base there. He concludes 
with a description of the conditions assumed to exist on other 
members of the solar system. 

Sixteen photographs and 48 drawings, all of full-page size, 
illustrate well the points brought out in the text. 


“The Heart of the Storm,” by David Beaty. Martin Secker and 
Warburg, 7 fohn Street, London, W.C.1. Price 12s 6d. 
A® E 22 hours of flying, without rest, too much for an airline 
pilot? That is the question that Mr. Veitch, manager of the 
Mid-Atlantic Line of British Empire Airways has to answer to the 
satisfaction of his own conscience and the demands of an economy- 
minded chairman. By cutting out a night-stop in the Azores, 
he could make his line profitable, even with four none-too-reliable 
Marlborough aircraft; but he finds it difficult to forget that a fifth 
Marlborough disappeared without trace near Gibraltar. 
Capt. Mark Kelston is convinced that a 22-hour stretch is too 
much; but Mr. Veitch knows that Kelston has a girl friend whom 
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he meets during his night stops in the Azores. Capt. Michael 
Leeming does not mind the long hop, seeing it as a means of 
spending more time at home with a wife who is tired of being 
a grass widow. The night stop is eliminated, despite a series of 
unfortunate incidents, including a hydraulic-system fire on one of 
the Marlboroughs. And, almost inevitably, another disappears. 

Ex-B.O.A.C. captain David Beaty has written a convincing, 
technically accurate and almost too-topical novel, exciting enough 
to appeal to almost every class of reader. One or two of the 
characters are uncomfortably true-to-life, and it is no book for 
a nervous air passenger to tuck into his or her overnight bag, 
or for maiden aunts. But it will probably start a flood of applica- 
tions for aircrew appointments from the young and amorous. 


“Brassey's Annual. The Armed Forces Year-Book, 1954.” 
Edited by Rear-Admiral H. G. Thursfield. William Clowes & 
Sons, Ltd., London, E.C.4. Price 63s. 

THs year’s Brassey's is bigger than ever, with a tccal of more 
than 480 pages, containing 34 articles by distinguished con- 

tributors, a reference section dealing with the 1954 Statement on 

Defence, Service Estimates and NATO, and an index. 

Inevitably, ome reads first the chapters dealing with Soviet 
strategy and military equipment, even though they add little to 
one’s piece of mind. In “Soviet Policy and War”, Jules Menken 
paints a sombre picture of the all-out attack that Russia and her 
satellites might be ready to launch b, the summer of 1957; and 
Asher Lee’s quite sound appraisal of the strength of the Com- 
munist Air Forces makes even more tragic the vain hope and 
expectation expressed in the Editor’s chapter that “by the end 
of the year about half the day-fighter squadrons [of the R.A.F.] 
will be equipped with Swifts and Hunters.” 

The chapter on “Aircraft Development” will not satisfy its 
more knowledgeable readers. The author has collated large 
quantities of facts and figures; but he has done little to put them 
in perspective, and there is no excuse for references to the 
Sherpa as a “near-delta”, and the Beverley as a twin-engined 
aircraft, or for a host of mis-spellings such as Barodeur, Thunder 
Jet, Dassult, Saab Lance and Nor-Atlas. 


“The World’s Fighting Planes,” by William Green and Gerald 
Pollinger. Macdonald and Co., Ltd., 16 Maddox Street, London, 
W.1. Fully Illustrated. Price 12s 6d. 
THs pocket-size reference book includes photographs, sil- 
houettes and data on about 240 of the most important types of 
military aircraft in service with, or designed for, the world’s air 
forces. It has drawn extensively on material contained in its larger 
predecessor The Aircraft of the World; but is bang up-to-date, with 
ages on such aircraft as the English Electric P.1, Grumman 
iger and S.F.E.C.M.A.S. Gerfaut. Even more important, it 
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Some Book Suggestions 


BELow is listed a selection of the numerous books 
published in association with Iliffe journals and cover- 
ing a mainly technical but very wide field. Several of 
those mentioned will suggest themselves as practical 
Christmas gifts. The books are obtainable at or through 
booksellers, or by post from Iliffe and Sons, Ltd., Dorset 
House, Staruford Street, London S.E.1; the postage cost 
is shown in parenthesis after the price in each case. 
“FLIGHT’’ HANDBOOK (fifth edition), by the staff of Flight. Price 
15s (8d) 
DEVELOPMENT OF THE GUIDED MISSILE (second edition), by Ken- 
neth W. Gatland. Price 15s (6d) 
FELLOWSHIP OF THE AIR (Jubilee Book of the Royal Aero Club), by 
B.] Hurren. Price 30s (is 2d). 
PHOTOGRAMMETRIC MAPPING FROM AIR PHOTOGRAPHS, by the 
technical staff of Hunting Aerosurveys, Ltd. Price 7s 6d (3d). 
REPRINTS, in brochure form, of illustrated reviews, etc., from recent 
special numbers of Flight, Helicopters of the World, 1s 6d (2d); 
British and Commonwealth Aircraft, 2s (3d); The First Fifty Years 
of Powered Flight, 2s (3d). 

MECHANICS FOR THE HOME STUDENT, by Eric N. Simons. Price 
7s 6d (4d). 

PRODUCTION ENGINEERING (Practical Methods of Production 
ning and Control), by J. S. Murphy, A.LLA. Price 12s 6d (6d). 

METALS AND ALLOYS (Specifications of over 4,500 Non-ferrous 
Alloys ; fifth edition). Price 15s (Sd). 

BASIC MATHEMATICS FOR RADIO STUDENTS (second edition), by 
F. M. Colebrook, B.Sc., D.I.C., A.C.G.1. Price 2s (2d). 

GLASS-REINFORCED PLASTICS, edited by Phillip Morgan, M.A+ 
Price 35s (1s 3d). 

‘THE AUTOCAR’’ ROAD TESTS 1954, by The Autocar technical rtaff. 
Price 5s (4d). 

“YACHTING WORLD" ANNUAL 1985. Price 30s (1s 2d). 

THE MOTOR CYCLIST’S WORKSHOP (sixth edition), by ‘‘Torrens"' of 
The Motor Cycle. Price Ss (4d). 

PHOTOGRAMS OF THE YEAR 1955 (The Annual Review of the World's 
Photographic Art). Price 17s 6d (8d). 

THE COMPLETE AMATEUR PHOTOGRAPHER (second edition), 
Dick Boer; edited by A. L. M. Sowerby, B.A., M.Sc., F.R.P.S. 
Price 21s (8d). 


covers fully (and, so far as is possible, accurately) the military 
aircraft of Yugoslavia, Russia, and the Soviet satellites. : 

It is a great pity that some of the photographs and drawings 
have been cut to produce a standard-size illustration, because 
wheels, wing-tips and fin-tips (and, hence, the “character” of the 
aeroplanes) have sometimes been lost. A few spotters will also 
object to the diagonal arrangement of the plan-view silhouettes 
and to the use of ground views of such aircraft as the Provost and 
Swift, when good air-to-airs are available. But these are pin- 
pricks, and The World’s Fighting Planes is good value. 


DESERT VICTORY ON TV 


“OUR petrol did not arrive.” This cynical five-word report 
from Rommel to Hitler in 1942 crystallizes the main theme 
of Desert Air Force, Episode 5 of the B.B.C. television film War 
in the Air. This instalment covered the Axis air attacks on Malta, 
the German assault on Crete and the North African desert battles 
up to the time of Allied entry into Tripoli. 

Of great interest was the sight of a “ringed” Wellington sweep- 
ing the Red Sea for magnetic mines and, taken during the Wavell 

ensive of 1940, shots of the Gladiators and Bombays which 
represented some of the better machines of the 29 squadrons of 
> ge amy aircraft that comprised our Middle East Air Force at 
that time. 

After this magnificent Allied advance came the bitter fight for 

te. Six hundred aircraft took part in the German airborne 
assault. Several lengthy sequences of Ju 52s in action were shown, 
including a spectacular—and successful—one-wheel landing. 
Ju 88s (their first appearance in this film) participated in this 
attack which, although a victory for the Germans, so depleted 
A geeere force that they never launched another airborne 
attack. 

The capture of the island gave the Germans virtual control of 
the Mediterranean; and the air route to Egypt via Takoradi, on the 
west coast of Africa—surveyed by British Airways before the 
war—quickly became an important strategical supply line. The 
film showed the flying-boat base built on the coast to give cover 
to the ships bringing the crated aircraft from Britain and America; 
also seen were Hurricanes with long-range tanks in the 3,000-mile 
“pipe-line.” 

In December 1941 came the second Allied winter offensive. 
No mention was made of the effect on the previous offensive of the 
diversion of troops and aircraft to Greece, although the problem 
of consolidating our far-flung front line without transport aircraft 


and troop carriers was stressed. A sequence showed Hurricane 
IID tank-busters in action—a little turely, for these formid- 
able aircraft first saw action during the retreat to E] Alamein, when 
they broke up a dangerous German spearhead well on its way 
to Cairo. 

Once again we were thrust back and the Germans mounted 
Operation Hercules, aimed at the submission of Malta. The last- 
minute arrival of Spitfire reinforcements and of a tanker—crippled, 
and escorted by two destroyers—was graphically illustrated. Ju 88s 
were shown attacking the island and Spitfires (carrying small 
under-wing bombs!) taking off to intercept them. 

The massive build-up of the Allied air contribution to the 
assault at El Alamein was depicted, until our air forces totalled 
1,500 aircraft, of which 1,200 were based in Egypt. The s : ; 
of the combined H.Q. of General Montgomery and Air Vice- 
Marshal Sir Arthur Coningham was not overlooked. 

A sequence illustrating an attack by Beaufighters (and two 
Blenheims?) against German shipping included some excellent 
shots of the aircraft i in close and very low in face of 
heavy defensive fire. Liberators—including some from the 
U.S.A.A.F.—were shown attacking Tebruk during the big Axis 
retreat, getting at the ships that managed to evade our sea blockade. 
Other aircraft seen included gaily decorated Kittyhawks; Balti- 
mores; many Bostons; and, of course, innumerable Hurricanes and 
Spitfires. 

"The episode included shots of a most interesting variety of 
aircraft types, the correct identification of which must have tested 
the capabilities of even the most expert spotters. And, except for 
the omission of any reference to the campaigns in Syria, Iraq and 
Iran, or to the effect of Allied night bombing, the film’s intelligent 
use of maps and diagrams gave viewers a useful insight into the 
air operations of those fateful days. M.F.A. 
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LIQUID FUEL STARTING 
MEANS VITAL SECONDS SAVED 


That the fast-climbing characteristics—so much a feature of the modern interceptor 
fighter— might be turned to maximum account, the new Plessey Liquid Fuel Starter 
has been developed. It is flexible in power range; is unaffected by extremes in 
climatic conditions; is operationally economic and is equally suitable for single, twin 
or multi-engined craft. 
Self-contained and employing no ground source of power, the Plessey Liquid 
Fuel Starter has effected a major cut in the time previously required to start the most 
advanced aircraft engines. Only the starter itself need be mounted on the engine — 
the ancillary equipment can be located in any convenient position in the aircraft. 


PLESS EY COMPANY 
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This aircraft testing rig can be 
arranged to give varying air 
pressures from 200 Ibs.9” 
upwards, or a controlled flow 
of air for special require- 
ments. Every servicing 
need can be met by 


this one unit. 


[ACY-MULBERT & 


BOREAS WORKS BEDDINGTON CROYDON 
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Canada’s first Viscount 
is shown at Wisley on the 
day before departure for 
Montreal. Photographs 
of the interior appear 
on the following page. 


“Flight” photograph 


CIVIL AVIATION 


T.C.A. VISCOUNT DELIVERY BEGINS 


N the article “Airline Engineering in Canada” (pages 874-6) 

reference is made to T.C.A.’s decision to re-style the interior 
design of their Viscounts. Last week, at Wisley, we were able 
to examine the first of the airline’s new aircraft shortly before 
its departure for Canada, and to form an opinion of the interior 
layout developed for T.C.A. by the New York firm of Butler- 
Zimmerman. 

This aircraft, CF-TGI, was fitted out as a 48-seater, though 
at first T.C.A. Viscounts will carry only 40 passengers. Even 
in 48-seat form, however, it is remarkably comfortable. 

‘The seats are Aerotherm double chairs weighing only 47 Ib, 
laid out in two rows of ten or twelve, according to the density 
required. Seat soap ay is reduced from 39 to 34 inches in the 
48-seat version, but the chair design is such that ample leg-room 
remains. 

With the exception of the rear row, all seats are fully 

reclining, and though 12 seat-rows cannot be precisely aligned 
with ten pairs of windows, the effect on passengers’ visibility is 
surprisingly small. The reading-light and ventilation-control 
panel by each pair of seats incorporates a new feature: a plastic 
call-button which lights up when pushed and sounds a melodious 
gong at the stewardess’s station. Galley and cloakroom are at the 
tail of the aircraft, and the two toilets are placed on either side 
of the gangway immediately forward of the passenger cabin. 
_ Surprisingly, perhaps, the colour scheme is very conventional; 
it appears that the designer was in fact aiming at a “neutral” 
effect. Fawn and beige are ‘~~ being employed for 
the seats, ceiling and cabin walls. The floor covering is a rubber- 
backed plastic material, dark brown in colour and extremely hard- 
wearing, but of dull appearance. The only real touches of colour 
are the upholstered forward bulkhead and window frames, in 
pastel green, and the transverse-striped curtains, woven by 
“Karen Bulow of Montreal . . . in keeping with the décor.” 

Though all of the Viscount’s 20 cabin windows are designed 
for use as emergency exits, the T.C.A. versions have only three 
exits on each side—the fourth, sixth and tenth pairs of windows. 

arrangement is regarded as adequate for any foreseeable 
emergency, and—since extra thicknesses of Perspex can be used 
on all the permanently sealed windows—results in reduced cabin- 
noise. 

Brochures distributed by Capital Airlines indicated that the 
same type of seat and interior design will be embodied in Capital’s 
Viscounts. Photographs of the T.C.A. 48-seat interior appear 
overleaf. 

The delivery flight of CF-TGI began on December 8th with 
its departure from Wisley for Prestwick. It was captained by 
Vickers’ chief test pilot, Mr. G. R. Bryce, accompanied by the 
flight superintendent of T.C.A., Captain George Lothian. Other 
members of the crew were Mr. D. L. Jones and Mr. D. Wood 
(mavigators) and Mr. E. Walker and Mr. E. Day (engineers). 
Aboard the aircraft was the managing director of Vickers- 
Armstrongs, Ltd. (Aircraft Division), Mr. George Edwards, the 
head of the team which designed the Viscount and the architect 
of its success in the export market. 

The aircraft was delayed overnight at Prestwick by radio 
trouble and flew on to Keflavik next day, making the 850-mile 
journey in 2 hr 28 min; here, strong gales caused a further delay. 
The remaining stages of the journey were Keflavik-Bluie West 
(750 miles), Bluie West-Goose Bay (780 miles) and Goose Bay- 
Dorval, Montreal (810 miles). It arrived at Dorval on Sunday and 
was due to fly on to Winnipeg the following day. 

The second of T.C.A.’s Viscounts is now practically complete 
at Weybridge, where the third machine is under construc- 


tion for the Canadian airline; the remainder of the series are 
being built at Hurn. 

Viscounts will be introduced on Canadian domestic routes next 
February and are due to take over the services from Toronto and 
Montreal to New York the following month. 

T.C.A. will begin the training of 40 two-man crews for the 
Viscount on January 3rd. The training programme, involving 
750 to 800 flying hours, will extend over a period of five months. 

The Series 724 Viscount for T.C.A. is the first to be powered 
by the up-rated Dart 506. This engine increases climbing and 
cruising power by 80 to 90 s.h.p. and reduces specific fuel con- 
sumption by 9 per cent. The additional cruising power raises the 
speed of the Viscount to an average of 320 m.p.h. 

Among other features which distinguish the 724 from B.E.A.’s 
Viscount 701s are: individual fuel feed to each engine; Dunlop 
Maxaret non-skid brakes; deletion of the autopilot; flush intake 
for cabin air conditioning; cabin air recirculating system; and 
automatic AiResearch control for cabin pressurization. 

Canadian Viscounts will burn JP-4, a wide-cut gasoline, 
instead of kerosine. One reason for this is the fact that existing 
Canadian refineries can readily produce the required quantities of 
JP-4, whereas kerosine of the quality necessary for low tempera- 
ture operation would have to be specially refined from imported 
crude oils. As a result, Canadian Viscount fuel will cost up to 
4 cents less ver gallon than locally refined kerosine, reducing 
T.C.A.’s fuel bill by nearly £70,000 a year. 


B.I.A.T.A. ANNUAL REPORT AND DINNER 


WE have the impression that, individually, most of the inde- 
pendent operators have been enjoying increased business over 
the past year. But their collective annual report, published last 
week by the British Independent Air Transport Association, em- 
phasizes the bleaker aspects of their existence. Members may feel 
that references to increased traffic would divert attention from 
their unanimous belief that the Corporations retain an outsize slice 
of the British air-transport cake. 

The report emphasizes, in large type, that five-sixths of inde- 
pendent traffic is non-scheduled and therefore does not provide a 
sound basis for financial investment. It points out also that 
independents provide “only four per cent of the total United 
Kingdom air-transport effort on scheduled services.” During the 
year 1953-54, it adds, the average revenue earned per load ton-mile 
by B.I.A.T.A. companies was between 25d and 30d, compared with 
62.8d for B.O.A.C. and 63.8d for B.E.A. Finally, the B.1.A.T.A. 
report contrasts the total airmail revenue of the independents 
(£9,500) with that earned by B.O.A.C. (£9m) and B.E.A. (£1.1m). 

On international routes, the report states, only one new inde- 
pendent service of normal type was approved, and of the seven 
Colonial Coach services approved, five were for periods of three 
years or less. The opportunities foreseen in this type of service 
appeared to be very limited indeed. Trooping had continued to 
be the most important of independents’ non-scheduled activities, 
but all contracts were subject to only three months’ notice. 

Following the annual meeting of B.1.A.T.A. on December 8th, 
the customary dinner was held. The new Minister of Civil 
Aviation, Mr. J. A. Boyd-Carpenter, was guest of honour, and 
present also was his predecessor, Mr. A. T. Lennox-Boyd. The 
Minister replied to the toast, “Her Majesty’s Government,” pro- 
posed by A. Cdre. G. J. Powell, chairman of B.I.A.T.A., who has 
now handed on this office, which he has held for the past two 
years, to the managing director of Hunting-Clan Air Transport, 
Mr. M. H. Curtis. ¢ response to Mr. Curtis’s toast, “The 
Guests,” was made by a leading French independent operator, 
M. J. Richard-Deshais, president of C.G.T.A.-Air Algérie. 
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“Flagship Missouri,” one 
of American Airlines’ now- 
complete fleet of 25 Doug- 
las DC-7s. These aircraft 
operate the company’s non- 
stop trans-continental ser- 
vices, which—as reported 
below—have just com- 
pleted a first year of opera- 
tion. 


COAST-TO-COAST ANNIVERSARY 


ESULTS achieved by America’s first coast-to-coast non-stop 

air service were summarized last week by American Air- 
lines, who inaugurated the service on November 29th, 1953. In 
the first year, the company’s DC-7s made a total of 1,458 trans- 
continental flights, carrying 66,500 passengers. These 60-seat air- 
craft make three round trips daily between Los Angeles and 
New York (“Nonstop Mercury”) and a fourth (“Statesman”) 
between Los Angeles and Washington. 

Introduction of non-stop flights made it possible for passengers 
to have lunch in New York and dinner in Los Angeles, or for the 
eastbound traveller to breakfast in Los Angeles and dine in New 
York. As a result, American Airlines have experienced a 73 per 
cent increase in traffic between these cities. This extra traffic 
was spread over all A.A.’s coast-to-coast routes, including 
stopping services. 

The airline now has its full fleet of 25 DC-7s, the 25th having 
been delivered in August. They are scheduled to fly from Los 
Angeles to New York in 7 hr 15 min, and the westbound services, 
operated against the prevailing winds, are scheduled to take 
8 hr 35 min. 

The officially observed record for the 2,468-mile Los Angeles 
to New York route, set up on March 30th, is 6 hr 10 min—an 
average speed of 400 m.p.h. On November 28th an unofficial 
record of 5 hr 26 min (425 m.p.h.) was established on the 
2,305-mile Los Angeles to Washington route. The fastest west- 
bound time on the New York run, recorded on February 7th, 
is 7 hr 7 min (349 m.p.h.). All three flights were operating 
to normal schedules with passengers, mail and cargo aboard. 

Non-stop westbound flights were suspended during August, 
when American Airlines pilots struck in protest against the 
waiving of the so-called eight-hour rule—a Civil Air Regulation 
prohibiting domestic non-stop flights of more than eight hours’ 
duration. After 25 days he pilots returned to work, and 
an independent referee was appointed to determine whether 
waiving of the eight-hour rule could be continued indefinitely to 


| . 
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permit the operation of this particular service. His findings, it 
is reported, are in favour of the airline. 

The westbound non-stop service appears to be regarded by 
the C.A.B. as an isolated instance. There is no other domestic 
route of such a length where non-stop service is considered 
desirable. Furthermore, the DC-7 is, to quote American Air- 
lines, “generally regarded to be the last of the reciprocating- 
engine airliners,” and its successor—turbojet or turboprop (A.A. 
favour the latter)—is certain to be faster. Thus, the question 
of operating a U.S. domestic stage of more than eight hours’ 
flying time is not likely ever to arise again. 


ADVANTAGES OF HIGH-WING AIRLINERS 


HE second Mitchell Memorial Lecture was delivered before 

the Southampton Braneh of the Royal Aeronautical Society 
on November 24th by Mr. Peter Masefield, chief executive of 
B.E.A. Mr. Masefield chose for his subject Some Problems and 
Prospects in Civil Air Transport. His remarks on transport air- 
craft included a lengthy discussion of wing position as a major 
factor in design. 

A widely held opinion in favour of the high-wing arrangement, 
said Mr. Masefield, had evolved from the outstanding success 
of the Elizabethan. Development of new and more powerful 
engines turning large-diameter airscrews also favoured the high 
wing, because the need to give adequate blade clearance would 
otherwise make the passenger door-sill exceptionally high off 
the ground. He went on to enumerate the following advantages 
of a high-wing layout:— 

(1) Low loading position of fuselage—speeding turn-rounds and saving 
expensive steps. 

(2) Good view for passengers from all seats. 

(3) No dazzling reflections into the cabin from the wing. 

(4) A “sunshade” above the cabin. 

(5) Ease of maintenance because of accessibility of control runs in the 
roof. 

(6) Less engineering trestles required for overhaul. 

(7) Shorter nose-wheel. 


Aspects of the new Viscount interior developed by a New York design firm for 
Trans-Canada Air Lines. It differs in several respects from B.E.A.'s Series 47-seat 
701s; seats, of a new American type, are in rows of four, instead of five; and the 
T.C.A. Series 724 has two toilets forward instead of one aft. Initially, the 
Canadian Viscounts will enter service as 40-seaters, but by reducing seat-pitch 


48 seats can be fitted—as in the picture below. 


“Flight” photographs 
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The virtues of the high 
wing (see item below) are 
exemplified in B.E.A.'s 
Elizabethan-class D.H. Air- 
speed Ambassadors. Shown 
here is Elizabethan 
G-AMAG “Sir Thomas 
Gresham,” one of the fleet 
of 20, about to touch down 


at London Airport. 
“Flight” photograph 


(8) Lower overall height for hangar doors. 

(9) Less damage in a belly landing, because the engines and wing are 
clear of the ground. 

_The disadvantages included poor ditching characteristics, 
slightly heavier structure weight and problems of main under- 
carriage stowage. 

Analysis of turn-round or transit times at airports would show 
how the high wing could improve economy of operation. Ser- 
vice vehicles could drive all round the aircraft without going up 
against the wing; long steps and fork lifts were not needed, and 
access to doors and holds was simpler and quicker. Other things 
being equal, the high wing could reduce a transit time from 
between five and ten minutes. 

Summing up, Mr. Masefield said: “We in B.E.A. believe 
firmly in the high wing—a view based on practical experience of 
both types.” 

These remarks help to confirm and to clarify reports that the 
proposed successor to the Viscount will, at B.E.A.’s request, 
feature a high-wing layout. 

At another recent lecture (before the Liverpool Economy and 
Statistical Society on December 8th) Mr. Masefield said that 
plans for such an airliner—‘as far ahead of our Viscount aircraft 
as Viscounts are today ahead of anything else”—were already on 
the drawing board. The aircraft [which is to be powered by 
Rolls-Royce R.B.109s] would come into service about 1960. 


IMPROVING WOOLSINGTON 


"THE City Corporation of Newcastle is reported to be seek- 
ing a 100 per cent M.T.C.A. grant to cover the cost of im- 
proving Woolsington Airport. The sum involved is said to be 
nearly £300,000, which would be spent on additional hangar 
accommodation, new terminal buildings, and runway exten- 
sion. Hunting-Clan Air Transport, whose northern network of 
domestic and international services is based on Woolsington, 
announced recently that, subject to the necessary development 
of the airport, they hoped to operate Viscounts from Woolsington 
next summer. 


AIRPORT ACTIVITY DURING SEPTEMBER 


A TWELVE per cent increase in transport aircraft movements 
at U.K. aerodromes (compared with the same month last 
year) was recorded for September, the total being 26,600. A total 
of 518,400 passengers were handled, an increase of 17 per cent 
over September 1953. Increases in cross-Channel vehicle ferry 
traffic caused the freight total to rise even more steeply, the total 
on and off-loaded amounting to 11,200 tons, an increase of 35 
per cent. 

London and Northolt Airports together handled 268,000 pas- 
sengers, 14 per cent more than in the same month last year. 
Increasing traffic at L.A.P. was reflected in figures for aircraft 
movements and passengers handled of 7,870 and 195,500 
respectively. 

The passenger traffic at provincial airports also continued to 
increase. Totals of passengers handled, with percentage increases 
over September 1953 in parentheses, are: Jersey, 53,100 (22), 
Manchester (Ringway) 30,600 (22), Glasgow (Renfrew) 28,300 
(28), Liverpool (Speke) 13,100 (25) and Birmingham (Elmdon) 
12,300 (42). 


EUROPEAN FARES INCREASES 


S decided at this autumn’s I.A.T.A. traffic conference, fares 

on many European international routes are to be increased by 
five to ten per cent. Some details of the new fares struc- 
ture, effective from April Ist next, have now been published by 
B.E.A. The cost of a London-Paris return fare, for example, 
will go up by 16s to £13 16s, and the London-Rome return fare, 
now £47 14s, will increase by £2 9s. There will also be increases 
on the routes from London to Lisbon, Madrid, Naples, Palma, 
Vienna, Geneva, Dusseldorf, Berlin and Zurich. 

No increases will be made in existing fares from London to 
Athens, Beirut, Cairo, Copenhagen, Gibraltar, Istanbul, Malta, 
Cyprus, Oslo, Stockholm and Tripoli. Bookings made on any 
route before March 2nd will be at present fares if the journey is to 
begin before May 2nd. 


BREVITIES 


‘THE B.E.A. helicopter service between London Airport and 
Southampton, which was inaugurated on June 15th last, had 
carried 770 passengers by October 30th, and the number of 
scheduled flights operated by the Bristol 171s had reached 302. 
B.E.A. report that many of the passengers booked on the service 
simply to experience helicopter travel, and that the overall 
reaction was extremely favourable. 
* * 

An unusual long-distance charter performed by an Eagle Avia- 
tion Dakota recently was the lifting of two ship components from 
Hamburg to Brisbane. The parts, described by Eagle as among 
their largest and most awkward loads, were tie-bolts, 26ft long 
but only Sin in diameter and each weighing one ton. 

* 

Next summer should see a considerable growth of traffic to 
Bembridge, Isle of Wight. Independent operators have 
announced plans for introducing services linking Bembridge with 
Newcastle, Leeds and Bournemouth (B.K.S. Air Transport), 
Liverpool and London (Starways), Manchester (Airviews), and 
Southend and Shoreham. The airport has a grass runway of 
4,250ft which is suitable for use by Dakotas. 

Avianca, the national airline of Colombia, celebrated its 35th 
anniversary on December Sth. It is thus one of the oldest air- 
lines in the world and certainly the longest-established of all 
South American operators. The company’s services now 
operate at a rate of 70 flights daily and include a transatlantic 
route to Frankfurt, Paris, Madrid and Lisbon. The company is 
among the world’s foremost air freight carriers, lifting 210 tons 


daily. 


Two new unofficial Su Constellation records were set up 
recently by Iberid and T.C.A. One of the Spanish airline’s new 
aircraft flew non-stop from New York to Madrid (3,581 miles) 
in 9 hr 27 min, and a T.C.A. Super Connie covered the 2,986 
miles from Montreal to Prestwick in 8 hr 8 min. 

Also announced are three new unofficial Viscount records. 
On December 6th a B.E.A. Viscount flew from London to Barce- 
lona (713 miles) in 2 hr 1 min and on the same day another 
of B.E.A.’s Viscounts flew from London to Zurich (489 miles) 
in 1 hr 23 min, achieving an average speed of 353 m.p.h., the best 
yet achieved by the type on any route. The previous day an Air 
France Viscount had covered the 227-mile London-Paris route 
in 42 minutes. 

Damage estimated at nearly £1m was caused by a hangar fire 
at Calgary Municipal Airport on December 6th. Among the 25 
aircraft destroyed were a Dakota, a Beechcraft D-18S, a Dove, 
a Beaver and an Anson. Two days later another hangar fire 
occurred at St. John’s Airport, Quebec, and 12 more aircraft were 
destroyed. 

* * 

Returning to London Airport on December 8th after a tour 
of the “big three” transport manufacturers in the United States, 
B.O.A.C.’s deputy chairman, Mr. Whitney Straight, said that 
the Corporation had not yet reached a decision on the question 
of buying DC-7s. Regarding the recent attacks on B.O.A.C. 
for contemplating purchase of these aircraft, he is quoted as 
saying that American airlines had bought Viscounts from Britain, 
and we could not expect to have one-way trade. 
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LONG-RANGE BATTLE CONTINUES 


Britannia 300 L.R. versus DC-7C as a Non-stop Atlantic Transport 


Flight surveyed the prospects of two big airscrew-driven 

transports now being prepared for airline service in the 
future. Since then this subject has been debated and discussed at 
great length, and the extent of printed and spoken words concern- 
ing the relative merits of the Bristol Britannia and the developed 
Douglas DC-7s has been sufficient to fill several volumes. 

Without attempting to suggest a clear-cut solution to the prob- 
lems now faced by operators and manufacturers, we summarize 
here some of the points most recently aired. 

Unqualified comparisons between two types of airliner are 
rarely valid. The only occasion when a comparison is fully justified 
is when an airline has to make a decision to buy one or other type. 
Even then, the choice is influenced by factors other than the 
virtues of the aircraft as pieces of engineering designed for a speci- 
fic purpose. An operator preferring type A might choose type B 
for reason of delivery date, development background, reluctance 
to break with the supplier of his previous equipment—or a com- 
bination of all three. 

Recent “popular” evaluations of the Britannia vis-a-vis the 
DC-7 have ignored many of these “qualifying” considerations. 
In the first place, there are four distinct versions of the Britannia 
and two potentially competitive versions of the DC-7. The fore- 
cast performance of each version must be related to its estimated 
date of availability or introduction to service, viz: — 


O* November Sth, under the title “Long-Range Battle,” 


Type Introduction or delivery 
Britannia 100 January 1956 
Britannia 300 June 1956 


Britannia 300 L.R. January 1957 


-7C (piston engines) 1957 
Britannia 300 L.R. with B.E.25 1958-59 
DC-7D (turboprop—R.B.109?) 1958-59 


The developed Britannia and the turboprop Douglas thus ap- 
pear as contemporaries. On paper, both are promising, but it has 
been pointed out that, at present, the American aircraft is only 
at the project stage. The wing will need complete re-design, 
and considerable re-engineering of the rest of the airframe 
might be required. The Britannia airframe already exists and, 
being of later design and much greater capacity, is much more 
amenable to the installation of new turboprops with higher cruis- 
ing output. So far as engine development is concerned, of the 
types which have been associated with the aircraft neither the 
B.E.25 nor the R.B.109 has yet run. 


Comparison between the Proteus-engined Britannias and the 
piston-engined DC-7C is of greater immediate interest, because 
their performance can be more firmly predicted. Furthermore, 
they are already contemporaries in the civil market, though 
B.O.A.C. will have taken delivery of most of their 25 Britannia 
100s and 300s by the time DC-7Cs become generally available. 
Bristols quote 80,000 hours as a conservative estimate of the 
Britannia flying time which the Corporation will by then have 
accumulated. in these circumstances, the Britannia would cer- 
tainly have far more appeal than it possesses today. 

Route analysis is undoubtedly the best method of examining the 
performance of an airliner, particularly when the route chosen is 
an important international one flown by several airlines in com- 

tition. The following figures summarize the commercial per- 
meee of the long-range Britannia 300 (with Proteus 755) and 
the DC-7C respectively. Below are the latest figures to become 
available : 

London—New York (85 per cent regularity) 


Britannia 300 LR Douglas DC-7C 
Payload ‘ 15,200 Ib 14,000 Ib 
Passengers... ‘ 63 58 
Cruising Speed 146 ao TAS 790 m.p.h. TAS 
Time 13.7 he 15.6 br 
Altitude 30,000 fc 15,000 fc 
Headwind eve . 86 m.p.h. 58 m.p.h. 

New York—London (85 per cent regularity) 

Britannia 300 LR Douglas DC-7C 
Payload 24,200 Ib 19,200 Ib 
Passengers ‘ 100 88 
Cruising Speed 369 m.p.h. TAS 322 m.p.h. TAS 
Time 9 hr 0.4 br 
Altitude : 25,000 fr 23,500 fr 
Tailwind 25 m.p.h 23 m.p.h 


Britannia might well enjoy an advantage of five to ten per cent 
in operating cost. Another important feature is its greater stage- 
length flexibility; the DC-7C, formidable competitor though it 
may be, is designed almost solely fer long-range work. ; 

Preliminary details of another new contender for North Atlantic 
traffic in the late 1950s, namely, the Lockheed 1449 Super 
Constellation, are given on page 857. Both Pan American with 
their improved Boeing Stratocruisers and B.O.A.C. with standard 
Stratocruisers expect to use these aircraft over the North Atlantic 
for at least four more years. 


AIRLINE PILOTS’ PARTY 


A cocktail party was held by the 
Central Board of the British Air Line 
Pilots Association at the Royal Aero 
Club Aviation Centre at London- 
derry House, Park Lane, on Thurs- 
day, December 9th. Shown in the 
photographs, taken on this occo- 
sion, ore: upper left, Mr. Dennis 
Follows (secretary, B.A.L.P.A.), Sir 
Robert Perkins (vice-president, 
B.A.L.P.A.) and Mr. Lane Burslem; 
upper right, Captains E. A. Jackson 
(Aer Lingus), G. W. Henderson 
(UAL), W. D. McMinn (T.W.A,), 
C. C. Jackson (technical secretary, 
LFALPA.) and R. F. Baar 
(T.W.A); lower left, Captains P. 
Wigley (Airwork), W. G. Cole 
(Skyways), G. W. Harding and 
D. T. Whitham (B.0.A.C.); lower 
right, Capt. C. G. Klimcke (B.E.A.), 
Capt. D. Martin (technical sec- 
retory, B.AL.P.A.) and Mr. D. 
Jameson (A.R.B.). 


As_a result of its greater capacity, it is thought that the 


Tyre ‘scrubbing’ 


eliminated 


The * Maxaret Anti-Skid Unit— 
simple, compact and fist-size — will cut 
up to one-third off braking distances. This 
remarkable Dunlop device gives the pilot 
maximum braking power at all times — 
yet leaves control in his hands right up 
to skidding-point. It prevents wheel 
skidding and tyre ‘scrubbing’ damage, 
prolongs tyre life and gives added 
security in emergency—all without extra 
demands on aircraft services. The 
*‘Maxaret’ is a standard unit, and weighs 
under 5 lb. For further information please 
write to the Dunlop Aviation Division. 


Now being fitted to 


Britain’s * super-priority” aircraft. 


DUNLOP RUBBER COMPANY LIMITED 


(AVIATION Division) 


FOLESHILL 


COVENTRY 


he 
33 
FLIGHT 
17 DecemBer 1954 
\) 
| 
Tale 
ES - WHEELS & BRAKES INCORPORATING 
a 
——— ‘MAXARET? anzi-sxio units 
; 5, 


EVERY NOW AND AGAIN, said the Managing Director, someone gets a bee in his 
bonnet. He wants to put a nut where no nut was ever put before, or drill a 
hole round umpteen corners in a place only a bow-legged dwarf could reach. 
What, my friends is the result? Production lines go haywire and foremen go 
berserk. Should we then send such a person to Coventry? Not so. We should 
send him instead to the Desoutter Works, where members of my loyal staff 
are lined up waiting to give him what he deserves—some entirely new small 
power tool which puts his idea into practice at positively no trouble to 
anyone. 


This service, which we are happy to provide 
for those with bees in the bonnet, does 


NOT apply to those with bats in the belfry. 


Desoutter tools put power into your hands 


DESOUTTER BROS. LIMITED. THE HYDE. HENDON, LONDON, N.W.9. TELEPHONE: COLINDALE 6346 (5S lines) TELEGRAMS : DESPNUCO, HYDE, LONDON. 
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Three instructors of No. 5 Flying Training School at Oakington present an unusual picture while climbing their Vampire Trainers in echelon 
starboard. The de Havilland Vampire Trainer is in service with the air forces of 14 nations. 


SERVICE 


AVIATION 


Royal Air Force and Fleet Air Arm News 


Sub-Arctic Airborne Exercise 


NE of the most ambitious military 

exercises ever held in the Sub-Arctic 
—the Canadian Army’s Bulldog Il—was 
recently launched by the seizure of a 
weather and radar station 400 miles north 
of Fort Churchill on the north-west shore 
of Hudson Bay. In this attack, French 
Canadian troops simulated an airborne 
enemy landing from across the North Pole, 
with the stoppage of the station’s scheduled 
hourly signals as the first warning. 

The attackers’ bivouacs in the area were 
photographed from the air and prepara- 
tions made to parachute units of the Royal 
Canadian Regiment for a counter-attack. 
The invaders, however, made good use of 
arctic darkness to hide their movements 
and carried out several successful raids 
against defending rangers and scouts. The 
airborne counter-attack had to be post- 
poned seven times in four days owing to 
constant changes of wind and visibility, 
and the landing of troop-carrying aircraft 


on a nearby frozen lake was found to be 
impossible because the ice was only nine 
inches thick. 

The opportunity was taken during the 
exercise for testing a variety of Arctic 
equipment. Clothing under test by the 
Ministry of Supply in London had been 
sent out to Canada for the exercise and was 
worn by a Canadian research worker who 
made a parachute descent with the defend- 
ing troops. Fast snow vehicles and special 
helmets were also tried, but most of the 
new equipment concerned is still secret. 


Air Ministry Appointment 
HAVING completed a course at the 
Imperial Defence College, A. Cdre. 
H. J. Kirkpatrick, C.B.E., D.F.C., has 
been appointed Director of Operational 
Requirements (A) at the Air Ministry. 

A. Cdre. Kirkpatrick’s war service 
included operational flying with No. 9 and 
No. 218 Squadrons; the latter unit he 
commanded for eight months. His later 


war appointments were as station com- 
mander at Wyton and S.A.S.O. at No. 3 
Group. 


Trucial Coast Demonstration 


ECENTLY the Sultans of six States on 
the Trucial Coast embarked in the 
cruiser H.M.S. Newfoundland for a 
demonstration exercise in the Persian Gulf. 
The cruiser was accompanied by the 
frigate Loch Insh and by aircraft of No. 
73 Squadron, R.A.F., based at Habbaniya. 
Vice-Admiral C. F. W. Norris, C.B., 
D.S.O., wore his flag in Newfoundland. 
The exercise included the firing of six- 
inch, four-inch and close-range armament 
and Loch Insh made a demonstration 
attack with underwater weapons. The 
Venoms of No. 73 Squadron carried out a 
rocket attack against a towed target. 


The Gloucester Cup 


OR the current year the Duke of 

Gloucester Cup has been awarded to 
No. 38 Squadron, R.A.A.F. This was the 
unit which operated the air-transport 
facilities for Her Majesty The Queen and 
H.R.H. The Duke of Edinburgh during 
their tour of Australia. 


Two R.A.F. Awards 


For bravery during outbreaks of fire 
F/O. J. H. W. Lamey has been awarded 
the M.B.E. and S. A/C. C. Smith the 
B.E.M. 

In a power station at No. 16 M.U., a 


Taken on the day that the squadron com- 
missioned at R.N.A.S. Brawdy—November 8th 
—this picture shows officers of No. 800 
Squadron, equipped with Hawker Sea Hawks. 
Left to right, they are: Lt. (E) Campbell, Sub- 
Lt. K. E. N. Gregson, Sub-Lt. (L) Berry (elec- 
trical officer), Lt. 1. G. Shirras (staff officer), 
Lt. L. W. Wilcox (operations officer), Sub-Lt. 
Blackburn, Lt.-Cdr. (E) C. R. Heaton (air engi- 
neering officer), Lt. J. Bower, Lt.-Cdr. R. D. 
Lygo ( commanding officer), Lt. P. J. Barker, 
Lt. Leary (senior pilot), Lt. N. J. P. Mills. 
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Five Harvards, each carrying eight fragmento- 

tion bombs, maintain close formation on the 

way to a terrorist hide in Kenya. These air- 

craft belong to No. 1340 Flight, based ot 

Nairobi, whose work was described in “Flight” 
of November 12th. 
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serious explosion was followed by fire. 
Although unfamiliar with the building, 
F/O. Lamey forced his way through smoke 
and burning fuel oil to rescue an uncon- 
scious engineman. 

S. A/C. Smith received his award for 
driving away from a line of Meteors a 
tanker which had caught fire during de- 
fuelling. He had never driven a vehicle of 
this type before and the driver’s cab was 
already on fire; yet he drove it some 150 
yards on to the airfield. 


West Lancashire Dines 

ARLY this month the three West 

Lancashire R.Aux.A.F. units, No. 611 
Squadron (S/L. S. J. Kirtley), No. 2611 
Squadron (S/L. A. R. Poole, D.S.O., 
D.F.C.) and No. 3611 Squadron (W/C. 
J. P. Hitchen), held their annual dinner at 
Fazakerley. Among the ests were 
A.V-M. W. J. Chrisham, C.B., C.B.E., 
G/C. J. M. Birkin, D.S.O., O.B.E., D.F.C., 
A.F.C., and Brigadier D. I. Crawford, 
C.B., D.S.O., T.D., D.L., A.D.C. 


Home for Christmas 

HE aircraft carriers Triumph and 

Warrior are both due to return to 
Britain this week in time for Christmas 
leave 

H.M.S. Triumph, which is the cadet 
training carrier, commanded by Capt. R. 
H. Wright, D.S.C. and Bar, R.N., has 
been in the Mediterranean. Warrior 
Capt. P. J. Milner-Barry, R.N.) is back 
from the Far East, where she served in 
Korean Waters and assisted in the transfer 
of refugees from North to South Vietnam. 
On the journey home, calls were made at 
several South African ports. 


Chevrons Club “At Home” 
evening, December 16th, H.R.H. 
Princess Alice of Athlone and the 
Earl of Athlone were due to attend an “At 
Home” at the Chevrons Club, Dorset 
Square. 
The Chevrons Club was founded in 
1918 for non-commissioned officers of the 
three Services and the Commonwealth 


forces. It is equipped with a ballroom, bars, 
library, reading-room, lounges and other 
amenities, including sleeping accommoda- 
tion for one hundred. 

The chairman of the club is Mr. Edward 
Terrell, O.B.E., Recorder of Newbury, who 
served as a captain in the R.N.V.R. in the 
1939-45 war. 


R.A.F. Appointments 


MONG recent appointments an- 

nounced by the Air Ministry are the 
following. In command, G/C. R. Harston 
to No. 4 M.U. and G/C. W. Mac I. King 
to No. 107 M.U., M.E.A.F. 

For administrative staff duties, G/C. 
E. A. Biddle to Technical Training Com- 
mand; G/C. E. Earnshaw to H.Q. 2nd 
T.AF.; G/C. C. E. Slee, M.V.O., A.F.C., 
to Maintenance Command; W/C. E. M. 
Webb to H.Q., F.EA.F.; Act. W/C. 
K. W. C. Bindloss to Technical Training 
Command; and Act. W/C. J. Eames, 
D.F.C., to Coastal Command. 

Other appointments include those of 
G/C. G. A. L. Manton to A.A.F.C.E. for 
staff duties; W/C. C. E. Drapper to 


By employing H.M.S. “Triumph” as the cadet training ship the Royal Navy is now able to give 
the codets air experience in Sea Balliols operating from the flight deck. 
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Benson for Flying Wing duties; W/C. G. 
S. Fry, D.F.C., to the Department of the 
Chief of the Air Staff; and Act. W/C. W. 
J. P. Cunningham to the Department of the 
Air Member for Supply and Organization. 


The R.A.F. and the Swift 


CCORDING to a recent Air Ministry 
statement the Vickers-Supermarine 
Swift “is still being evaluated.” Swifts 
were first cleared for service with the 
R.A.F. early this year, and one squadron, 
No. 56, at Waterbeach, received a num- 
ber of the Mk 1 and Mk 2 versions. These 
aircraft were twice grounded and no 
further examples have yet been issued to 
squadrons. 
The Swift first flew in August, 1951, 
and the first production model took the 
air in August, 1952. 


Reservists for R.O.C 
‘THE Under-Secretary of State for Air, 
Mr. George Ward, has stated in a 
Parliamentary written reply that, in order 
to make up deficiencies in the Royal Ob- 
server Corps, it is proposed to invite class 
“H” reservists surplus to R.A.F. mobiliza- 
tion requirements to volunteer for service 
with the Corps. 

The first batch of 3,000 invitations will 
be sent out early next year. Reservists who 
accept the invitation, and who carry out 
their duties satisfactorily, will not be called 
up for R.A.F. training in addition. 


R.C.Aux.A.F. Jets 
ELIVERY of Canadair-built T-33 
Silver Stars to the Canadian auxiliary 
fighter squadrons is now under way. Four 
the squadrons at present have Vampire 
fighters, and the remainder Mustangs. The 
T-33s are preparing the way for CF-100s, 
with which all these squadrons will soon 
be equipped. 
R.A.A.F, Wants Doctors 
WING to an _ acute shortage in 
Australia, the R.A.A-F. is to invite 
applications from doctors in Britain to 
en'ist in the Service. At least ten are re- 
quired immediately and they would be 
granted first class passages to Australia for 
themselves and their families. The period 
of enlistment is a minimum of four years. 
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NIMONIC* ALLOYS 


were chosen for vital components 


of the 
BRISTOL “OLYMPUS” 


This gas turbine engine is in super-priority production for the Avro “ Vulcan”, 
the R.A.F.’s first delta-wing bomber. It is a twin-spool engine and is capable 
of great power at very high altitudes, demonstrated by its use in the English 
Electric “* Canberra” which set a new world altitude record in May 1953. The 
highest thrust rating announced for the Olympus engine is 9,750 Ib. and like all 
other British aircraft gas turbines it utilises Nimonic Alloys to combat creep, 
fatigue and high-temperature oxidation. 


The Nimonic Series of heat-resisting alloys are used for the rotor blades of every 
British aircraft gas turbine in production. 


*NIMONIC is a registered Trade Mark. 


LX, HENRY WIGGIN & COMPANY LIMITED . Stree: Birmingham 16 
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An 8° diameter, two stage, 
belt driven, axial flow fan, 
designed and manufactured by 
AIRSCREW, used in the military 

and civil versions of the 
Westland Sikorsky S.55. 


the 
answer to 


OIL COOLING... 


Cooling of engine oil is one of the problems peculiar to 
Helicopters. As the normal airstream method cannot be con- 
veniently used, Airscrew have designed a special fan to give a 
constant airflow under conditions required to ensure correct 
oil temperatures. For nearly 30 years Airscrew have designed 
and produced fans and propellers for all kinds of aircraft. If 
you have a fan problem, Airscrew have the specialised know- 
ledge and experience to be of service to you. 


THE AIRSCREW COMPANY & JICWOOD LIMITED - WEYBRIDGE - SURREY 
Tel: Weybridge 1600 
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Valves for Guided Missiles and 
the Aircraft Industry 


Securing complete pressure control of acids, 
liquids and gases. 
Standard specifications and to requirements. 


1.V. PRESSURE CONTROLLERS LTD. 


SALES ORGANISATION 


GUEST INDUSTRIALS LTD. 


For trade enquiries: Write to Box “A*’ 
Engineering Div., 81 Gracechurch St., London, E.C.3 
Mansion House 5631 4 
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“Ambulance, Officer ?” 
Tt paragraph which appeared under the above heading on 
page 764 of Flight for November 26th prompts me to write 
of a similar incident which took place recently at this school. 
During the “shooting” of a scene for a training film, an 
ambulance was overturned, set on fire and casualties laid around 
on stretchers. The pilot of a helicopter engaged on a training 
flight in connection with a forthcoming Antarctic Expedition, on 
seeing this “accident,” flew around and finally landed nearby 
with an offer tq convey the “casualties” to Salisbury Infirmary! 
I wish, throygh the medium of your journal, to thank this 
good Samaritan of the air for his generous thought towards these 


unfortunates. 
Winterbourne Gunner, Wilts. J. Stewart, W/Cdr. 
Joint School of Chemical Warfare. 


Britannia Nomenclature 

PERHAPS it jis not too soon to consider the question of naming 
the Bristol Britannias destined for service with B.O.A.C. 

within the next year or so. May I suggest that each aircraft be 

named after a country or territory of the British Commonwealth? 

There are, I feel, several points in favour of this suggestion. 
On the basis of its predicted performance, and bearing in mind 
the plans which B.O.A.C. have for it, the Britannia may be 
expected to do more than any previous aircraft to improve inter- 
Commonwealth communications. The policy suggested would 
ene a wide selection of words complementing the type-name 

ritannia, itself a most appropriate choice. The names would 
look and sound extremely attractive—e.g. R.M.A. Canada, Kenya 
or Newfoundland. Finally, such a gesture would surely be much 
appreciated by the countries concerned. 

If airliners are to be named—and I firmly believe that they 
should be—it is certainly better to associate them with living ideas 
and enterprises than, for the sake of alliteration, to stereotype 
them with the unpronounceable titles of obscure deities. 

Felixstowe, Suffolk. R. Jay. 


Museum Show-pieces 

HILE expressing the greatest admiration for the achieve- 

ments of the Wright Brothers in 1903 and Colonel Lindbergh 
in 1927 I should like to suggest that the caption to the illus- 
tration at the head of the article on “America’s Air Museum” in 
your December 3rd issue contains a statement at least open to 
question: “Nowhere else in the world, it is said, can there be 
seen such an impressive sight as these two famous aircraft 
together.” 

Up to a few years ago the even more impressive sight of the 
original Wright Flyer and the Alcock and Brown transatlantic 
Vickers-Vimy machine of 1919 could be seen in the Science 
Museum. Now we have an exact replica of the Wright Flyer 


CORRESPONDENCE 


The Editor of “Flight” does not hold himself responsible for the views expressed by correspondents in these columns; 
the names and addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


and beyond it the 1919 machine, the Supermarine machine that 
won the Schneider Trophy outright in 1931 and _ the 
Gloster/Whittle machine that flew successfully in 1940, using 
the W.1 engine exhibited below as a source of power. 

There are those who might regard such a sequence as even 
more impressive, but we can only express pleasure at the news 
that our friends in Washington are within measurable distance 
of getting a building worthy of their fine collection. Readers 
of Flight may be interested to hear that there is now every 
expectation that the National Aeronautical Collections at the 
Science Museum may also be housed in their new permanent 
home in the extensions that are planned for completion in 1961. 


London, S.W.7. W. O'Dea, 
Keeper, Department of Aeronautics, Science Museum. 


A Question of Nationality 


NOTICE, in your Editorial of November 19th, that you 

designate me as a “German aerodynamicist.” May I point 
to the fact that I have been associated with Handley Page, Ltd., 
for over twenty-five years, and that I am a British subject? 

If flag-waving should come in at all in aerodynamics, may 
I suggest at least to use the right flags? Although geographically 
the incident of my birth took place in Germany, I come from 
Austrian stock and held the black and yellow flag of Imperial 
Austria in my tiny fists when I was born. 

However, I could hardly claim, for this reason, to be classed 
as “an Austrian aerodynamicist,” in view of my long association 
with the British aircraft industry and my actual nationality. 

In short, why bring flags in at all? 

London, N.W.3. G. V. LACHMANN. 

[Our reference was prompted, possibly subconsciously, by an 
association of ideas—namely, that Germany has produced some 
of the world’s finest aerodynamicists.—Eb.] 


Wooden-frame Airship 
I RECENTLY had the honour of being entertained by the 

Royal Air Force at a guest night at Hornchurch. 

On entering the dining hall I noticed over the door a section 
of metal framework and, underneath on the plaque, the inscrip- 
tion that this was part of a Zeppelin shot down by William 
Leefe Robinson, V.C., on September 2nd, 1916. 

Am I not correct in the statement that I made during the 
dinner that the airship shot down by Leefe Robinson on that 
occasion was in fact the Schutte-Lanz S.L.11, which was as 
far as I can remember of wood construction? 

London, E.C.3. Derek M. DENT. 

[Our correspondent was quite correct in his statements. It is 
understandable, however, that the inscription should have been 
inaccurate, for even Lt. Leefe Robinson’s own report, as quoted 
in the official history, spoke throughout of “the Zeppelin.” —Ed.] 


17. Institute of Navigation: “The —_ 4 ¢ Dead Reckoning 
in Air Navigation,” by C. S. Durst, 0.8 
17. Institute of the Aeronautical Sciences: eth Wright Brothers 
Lecture, by Bo Lundberg. 
18. British interplanetary society (North-west branch): ‘Debris 
in Space,” by E. Burgess, F 
18. British Interplanetary Society (provisional Yorkshire 
branch): “Living in Space,” by M. S. Wright, B.Eng 
20. Institute of the Aeronautical Sciences: 18th Wright rt Brothers 
Lecture (repeat), Los Angeles, U.S.A. 
20. —— of Transport: Annual general meeti 
.Ae.S. Section Lecture: “Servo Tab Contreis by Dr. W. 
J. Strang, A.F.R.Ae.S. 
. Institute of the Aasenaution! Sciences: 18th Wright Brothers 
Lecture (repeat), Cleveland, U.S.A. 
29. British Institution of Radio Engineers: Discussion on ‘Educa- 
tion and Training of Radio Engineers.” 
4. R.Ae.S. Section Lecture: at Advances in the Know 
of Transonic Airflow,” by C. H. E. Warren, M.A., A.F.R.Ae. 
6. R.Ae.S. Main Lecture: Lecture 4 Pre 4 people, by P. G. 
Masefield, M.A.(Eng.), F.1.A.S., 
8. Interplanetary Society: “Using Peroxide,” 
by A. V. Cleaver, F.R.Ae.S., and “Liquid yt as a Rocket 
Propellant, by S. Allen, M.1.Mech. Ae.S 
. British Interplanetary Society (Midlands branch): “Spectro- 
scopy in Astronautics,”” by W. H. T. Davison, M.A. 
14. Helicopter Association: Brains Trest. 
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FORTHCOMING EVENTS 


Jan. 15. British Interplanetary Society (North-west branch): ‘‘High- 
Speed Flight,” by R. J. Boor, A.M.C.T. 

Jan. Women’s Society: New Year luncheon. 

Jan. 24-8. Institute of the Aeronautical Sciences: 23rd Annual Meeting 
and Honors Night dinner, New York. 

Feb. 1. Institute of Transport: informal luncheon. 

Feb. 5. British Interplanetary Society: “The Develo nt of the 
Snarler Rocket Motor,” by D. Hurden, B.A., Grad.!.Mech.E. 

Feb. 11. Helicopter Association: ‘‘Development Experiences with the 
Bristol Type 173," by R. Hafner, F.R.Ae.S. 

Feb. 14. Institute of Transport: Brancker Memorial Lecture: 
“Influence on Civil of Some Current Researches,” 
by Sir Arnold Hall, F.R.S. 

Feb. 16. Institute of Metals: informal discussion on “The Treatment 
of Swarfs, Sawings and Residues in the Non-Ferrous Metal 
industries” (at Birmingham University). 


Feb. 23. Royal United Service Institution: ‘Rocket P. Ision and 
to Human Society,” by A. V. Cleaver, 
June 4-5. Royal Air Forces Association: Annual conf , Eastb 
June 10-19. Paris Aero Show. 
R.Ae.S. Branch Fixtures (to Jan. 25): 
Jan. 3, Belfast, ‘Model Making,” by T. Gowan Junior 


Jan 
Night. Jan. 6, 1.0.W., “Case for the Light Fi hter,”” by PLA.N 
lan. 11, Boscombe Down, “Domain ot the Helico; by Hafner. 
12, Manchester, “Hydraulics,” J. Nic 
20, 1.0.W., “Titanium,” by L. Teed. don. 25, Belfast, 
Helicopter—Has it a Future?” by 'H. Robe 
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THE 
INDUSTRY 


Part of the new engine overhaul shop of Air Engine 

Services (U.S.-U.K.), Ltd. (see news-item below). 

in the foreground are Pratt and Whitney R.1830 

Twin Wasps awaiting overhaul: on the benches 

part-ossembly of overhauled poo is per- 
formed prior to final a 


For Engine Overhaul 


RECEN ILY established by Air Engine Services (U.S.-U.K.), 
Ltd., is a new aircraft-engine overhaul shop at Blindley 
Heath, Surrey. The overhaul of Pratt and Whitney Wasps and 
Twin Wasps for British and foreign operators is the firm’s par- 
ticular interest at present, although an expansion of facilities to 
handle other types of engine is planned for the future. 

The company itself is newly formed. Its chairman is W/C. 
D. W. Connor, D.F.C. (president of Global Aviation, Montreal), 
and Mr. J. Lester Pendleton (who is also director of Aeroservices, 
Ltd., and Aerotours (London), Ltd.), is executive director. 
Managing director is Mr. Ron Fox, previously assistant general 
manager of Field Aircraft Services, who has many years’ experi- 
ence of Pratt and Whitney engines and is in charge of operations 
at the Blindley Heath plant. 

The main overhaul shop is housed in a modern factory with 
a single-span roof and an unobstructed floor area of some 10,000 
sq ft. Adjacent is a second building which is being modified to 
provide office accommodation and also a stripping and cleaning 
bay, from which the stripped-down engines will pass to the main 
shop for inspection, replacement of parts where necessary, sub- 
assembly and final assembly. At present powerplants are received 
in the main shop: on the occasion of a recent visit the first engines 
to pass through the plant—eight R.1830 Twin Wasps for Saudi 
Arabian Airlines—were being overhauled. 

Test facilities at the new plant include a Stromberg flow bench 
and test rig for carburettors, and a Magnaflux crack detector; 
further equipment is being installed. Considerable stocks of 
R.1830 and R.1340 spare parts are held, and A.R.B. overhaul 
approval has been obtained. In the course of the first year of 
operation, the number of staff at Bliadley Heath is expected to 
increase from the present 20 to about 75, and an output rate of 
five engines per week is anticipated. Ultimately, the company’s 
aim is to sell engine flying hours to operators. 

A recent visitor to the plant was the chief European technical 
representative of the Pratt and Whitney company, who is reported 
to have been favourably impressed with the facilities. 


Dowtys Miss an A.G.M. 


[% his report to shareholders this year, Mr. G. H. Dowty, chair- 
man of the Dowty Group, begins by saying: “This must be 
a most peculiar year to our shareholders—it will be a year without 
an annual general meeting. The shares formerly held in Dowty 
Equipment, Ltd., were exchanged . . . into shares of Dowty 
Group, Ltd.—a holding company which came into being only 
this year, and its first accounts will be made up to March 3lst, 
1955.” 

Mr. Dowty went on to say that the year under review (ended 
March 31st, 1954) had been one in which a t of a record- 


breaking seven figures had been achieved. In the past six years 


“Flight” photograph 


the group had opened no fewer than seven new plants. The 
Canadian company in particular had continued to progress; orders 
on hand represented two-and-a-half years’ work at the present 
rate of turnover, and further factory extensions were taking place. 

In his financial statement, the chairman showed that the seven- 
figure profit was £1,115,957, an increase of £252,876 over the 
previous year. Tax at £704,537 showed an increase of £121,741, 
but this included £116,797 for the Excess Profits Levy which 
ceased to be chargeable after December 31st, 1953. During the 
two years of its operation, says Mr. Dowty, “this so-called Excess 
Profits Levy” cost the group about a quarter of a million pounds. 


Equipment Compendium 


ONCE again a new edition of the Dunlop Aviation Equipment 
Manual has appeared; each year this publication seems to 
excel itself in attractiveness of format and comprehensiveness of 
technical information. 

This year’s edition is printed in no fewer than fourteen different 
colours, each colour denoting a separate section. Totalling 146 
large pages, these sections deal first with typical Dunlop-equipped 
aircraft and then with tyres, wheels, brakes, brake control systems, 
pneumatic actuating systems, flexible pipes, windscreen wipers, 
armament controls, guided-missile equipment (represented by 
a spherical air-bottle and a solenoid-operated valve, though much 
other equipment is applicable), de-icing systems, rubber acces- 
sories, and servicing apparatus and facilities. 


IN BRIEF 


A. Cdre. F. R. Banks, C.B., O.B.E., of the Bristol Aeroplane Co., 
Ltd., has been appointed a director of Rotol, Ltd., in place of 
Dr. A. E. Russell (also of Bristols), who has resigned. Mr. R. J. 
Raff has been appointed secretary of both Rotol, Ltd., and British 
Messier, Ltd.; and Mr. J. C. Bracher has been appointed chief 
accountant of these two firms. 

* * * 

Silentbloc, Ltd., manufacturers of flexible bearings and anti- 
vibration devices, are shortly moving from their Notting Hill 
Gate, London, premises to a new factory in Sussex. After 
December 20th all correspondence should be addressed to them 
at Manor Royal, Crawley, Sussex. 

* 

In the caption to a photograph (p. 822, December 3rd) of Mr. 
D. E. Ayres of Aerocontacts, Ltd., it should have been made clear 
that he had been responsible for developing the ground-equipment 
side of the company’s “Scoba” division; the building-up of the 
“Scoba” range of equipment in general has been the responsibility 
of Mr. M. H. Nicholas, who continues this work as manager of 
the division. 


COMET G-ALYU at 
Farnborough during erec- 
tion of the testing tank 
built for the R.A.E. in- 
vestigation. The rein- 
forced concrete units 
beneath the floor—174 
of them—were moulded 
at short notice by Marley 
Concrete Products of 
Peasmarsh, near Guild- 
ford. This official photo- 
graph was one of several 
sent to the firm by the 
R.A£. “as a small token 
of our appreciation of 
your efforts.” 
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AIRCRAFT INSTRUMENTS 


for the indication of 


ELECTRICAL POWER - TEMPERATURES - 
PRESSURES - TURBINE SPEEDS - 
CONTROL SURFACE MOVEMENTS - 


also 


NAVIGATIONAL AIDS 


This dual engine temperature indicator, 
GROUND TEST SETS- 


housed in a large S.A.E. case, com- 
prises two Millivoltmeters with 100° scale angle, 
and is designed for use with copper/constantan, 
or chromel/alumel thermocouples. 


SANGAMO WESTON LIMITED Also supplied as a dual ratiometer indicator for 


ENFIELD, MIDDLESEX, ENGLAND. use with resistance bulbs. 
Tel: Enfield 3434 Grams : Sanwest, Enfield. 


Scottish Factory: Port Glasgow, Renfrewshire, 
Bronches: London, Glasgow, Manchester, Newcastle-on-Tyne, Leds, 
Liverpool, Wolverhampton, Nottingham, Bristol, Southampton, Brighton. 


Are you experienced in the design of generating and 
electrical distribution systems ? 


We require men with Higher National Certificate, or equivalent, for interesting 
work in the designs section of our laboratories which specialise in aircraft electrical 
generating systems and equipment. Additional experience in aircraft wiring and 
distribution an advantage but not essential. This interesting work brings the 
successful applicants into contact with all phases of aircraft electrical engineering. 


Write as fully as possible, stating your age and experience to Group D, 
Personnel Dept., Rotax Ltd., Chandos Road, Willesden Junction, London, N.W.10. 
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SHORT BROTHERS & HARLAND LIMITED 


require 


(1) TWO SENIOR PROJECT ENGINEERS in the Project Office, preferably B.Sc. 
Engineering, but at least H.N.C. with adequate attainments in maths., aerodynamics 
and stressing. 

Experience in preliminary design of complete aircraft and ability to co-ordinate 
the activities of specialists essential. Good draughtsmanship ability necessary. These 
are SENIOR APPOINTMENTS, age 30-45, to be remunerated accordingly. 


(2) PROJECT DESIGNERS. Qualifications: H.N.C. in relevant subjects with 
equivalent mathematics attainment. 

Must be basically good draughtsmen with an extensive interest in aerodynamics and 
stressing. Age 25-35. 


(3) STRESSMEN. Qualifications: H.N.C. and aircraft stressing experience, to 
work on problems of strength and flutter. 
Salaries and prospects good. Agreeable conditions in modern buildings. Pension scheme 
and housing assistance. 


Applications to:— 


Staff Appointments Officer, P.O. Box No. 241, Belfast, quoting S.A.19. 


PHOTOGRAMS 


The Annual Review of the World’s Photographie Art 
See what 


PHOTOGRAMS OF THE YEAR 1955 is the finest review of 
pictorial art obtainable, and makes an ideal gift. In this new edition 
the pages have been increased in size and number, with many 

extra plates, some in full colour. The reproductions, in high-quality 
photogravure, are selected from the world’s leading salons. 

A critical plate-by-plate commentary and articles on the year’s work, 
colour photography, etc., will be of outstanding interest to all 
photographic enthusiasts. 


READY NOW, 103” « 84” 152 pp. 17s. 6d. net. By post 18s. 2d. 


how it’s 
done ! 


THE COMPLETE AMATEUR PHOTOGRAPHER 


By Dick Boer + Edited by A. L. M. Sowerby, B.A., MSe., F.RP-S. 


This book enables the beginner to learn to make photographs of real merit, 

and is a valuable reference book for the more advanced photographic process at 
all stages—from selecting the subject to the finished print. Written by one 

of Europe’s leading experts, the book is illustrated with 262 photographs, 

28 diagrams and 8 pages of colour plates. 


* (Second Edition) 


Ready 

NOW 

By" x6" 

254 pp. 

21s. net. 

By post 21s. 8d. 


Published for ‘Amateur Photographer,’ and obtainable from booksellers, photographic dealers or 
direct from ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1. 
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|. A.C. mains operated. 


2. Infinitely variable between 
100 and 750 R.P.M. 


200 and 1,500 R.P.M. 
400 and 3,000 R.P.M. 
800 and 6,000 R.P.M. 


3. External connection for tuning 
fork. 


4. All types of drive adaptors 
available. 


Comprehensive range of test and calibration equipment 
available for aircraft and engine instruments, cabin 
pressure equipments and pressure demand oxygen 


regulators. 
BRYANS AEROQUIPMENT LTD. 
WILLOW LANE, MITCHAM JUNCTION, SURREY. Telephone : MITCHAM 1607-9 


Speedier-for the Meteor 


Williamson Gun Cameras are standard equipment 
for R.A.F. Fighter aircraft and in the Air Forces of many 
nations. Used in training and combat they have gained the 


reputation for simplicity and reliability based on 


thirty years of design and manufacture. 


The G45 Camera Gun 
Length 12}” Width 33° Height 5” 


WILLIAMSON 


MANUFACTURING COMPANY LIMITED 
Photographic Engineers 

LITCHFIELD GARDENS, WILLESDEN GREEN, LONDON N.W.10 

In Canada: Williamson Company of Canada Ltd., Toronto, Canada 
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AVIATION TRADERS 


Limited 


We can assist you in your Aircraft Spare 
Parts provisioning programme by offering you 
the resources available in our Air Registration 
Board Approved Stores at Southend and 
Stansted Airports, Essex. 


Our Spare Parts are either new and unused 
or overhauled and released by the extensive 
workshops of our Associated Company, 


AVIATION TRADERS (ENGINEERING) 
LIMITED 


We offer the following selection of 
DAKOTA SPARES 


5115208 Stabiliser Fin c/w Hinge Points available 
ex stock, fully released ANR/ARB. 


P.27936 Propeller Hamilton Standard Hub | 
23E-50-473 
Assembled, with 145 hours available. 


We shall be pleased to receive enquiries 
for your Spares requirements, and we are 
prepared to offer quotations of any items 
we have available ex stock. 


WANTED 
D.R. Compass Master units 
Mk 1a ref. 6A/1553 
Mk 18 ref. 6A/1856 


| All offers to our Buying Department 


Please send all your enquiries 


SALES DEPARTMENT at 


to our 


1S Great Cumberland Place, 
LONDON, 


Telephone. Cables:] Telegroms: 
AMBassador 2091 “AVIATRADE, “AVIATRADE, WESDO 
(8 Lines) LONDON” LONDON” 


FLIGHT 


FOREMOST 


"SCRAP METAL 


MERCHANTS TO THE 
AIRCRAFT INDUSTRY 


BUYERS OF ALL GRADES OF FERROUS 
AND NON-FERROUS METALS—ALSO OF 
ALL KINDS OF REDUNDANT STOCKS 


COLEY METALS LTD. 
INCORPORATING 
IN THE SOUTH @ R. J. COLEY & SON (HOUNSLOW) LTD., JUBILEE WORKS, 
CHAPEL ROAD, HOUNSLOW, MIDDLESEX 
IN THE NORTH @ R. J. COLEY & SON (NORTHERN) LTD., PARK WORKS, 
KING STREET, DUKINFIELD, CHESHIRE 


AEROPLANE 
AND ENGINE 


COMPONENTS 


~ 
2 
- 


) A D 
Stirling Corner (A.1. Route), Boreham Wood, 
Herts., England. Phone: Elstree 2021 
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JE, HEALTHY LIFE 


Scottish Aviation 


...onthee SUNNY COAST 
OF AYRSHIRE 
The reason for Prestwick being the first Trans- 
atlantic Airport in Great Britain is, of course, its 
climate, giving freedom from fog and normal 
Winter conditions, due to the warmth from the 
Gulf Stream on its coast-line. There are many 
miles of sandy beaches, on the edge of which is 
an almost continuous line of first-class golf courses. 
There are 15 golf courses within seven miles of 
Prestwick and golf is cheap. One can be a 
member of as many as three good golf 


LIMITED 


clubs for a total of £2 15s. Od. a year. There could 
not be a healthier climate for bringing up a young 
family or for the full enjoyment of leisure hours. 

About two-thirds of World development in 
air transport lies behind the main trunk routes 
of the big, fast International airliners. Scottish 
Aviation aircraft are specially designed to meet 
this great human need for air transport in these 
places where Airports can neither be constructed 
nor afforded, and for the short haul, near city 
centre type of operation. 


7 
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PRESS DAY — Classified advertisement 


FLIGHT 17 DECEMBER 1954 
ment - per line, minimum 8/-, average line contains 6-7 words. Special rates for Auctions, 
Contracts, Patents, -- and Official Notices, Public Announcements, Tenders 5/- per line, minimum 10/-. 
Each paragraph is charged separately, name and address must be counted. All advertisements must be strictly 


pre paid and should be addressed to FLIGHT Classified Advertisement Dept., Dorset House, Stamford Street, 


andon, 8.E.1 


Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd. 


and crossed & Co. 


Advertisers who use these columns regularly are allowed a discount 4 5% for 13, 10% for 26 and 15% for 
52 consecutive insertion orders. Full _— ulars will be sent on applicatio 


Box Numbers. For the convenience o 


private advertisers, Box Number fac! ilities are available at an additional 


charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to the 


advertisement charge. Replies should be addressed to ‘ 


“Box 0000, c/o Flight,’’ Dorset House, Stamford Street, 


London, 8.E.1 
copy should reach Head Office by The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liabilty 
FIRST POST THURSDAY for publication for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes. 
nn : 3 Vacant. The engagement of persons answering these advertisements must be made through the loca 
in the following week's issue subject to office of the Ministry of Labour and National Service etc., if the applicant is a man aged 18-64 or a woman 
. aged 18-59 inclusive, unless he or she or the employer is excepted m the provisions of The Notification of 
space being available. Vacancies Order 1952. 
FLYING 
WIRE PRESS NOTICE HELMETS 
DECEMBER 3ist ISSUE WILL CLOSE FOR of 
all types 
TH READ INSERTS PRESS WITH FIRST POST MONDAY, inch = 
DECEMBER 20th. 
LEATHER 
CELLULAR 
AIRCRAFT FOR SALE DRILL 
Ww. S. SHACKLETON, LIMITED 
We have on order with the manufacturers a number 
SUPER AUTOCARS J/5G 
SUPER AUTOCARS J/3G RECEIVERS 
new 155 h.p. Cirrus Major engines o ¢ latest GOGGLES 


FOR NEW DESIGNS 
AND SALVAGE 


COMBE DOWN, BATH 


TEL.: COMBE DOWN 2355/6 


CROSS MFG. CO. (1938) LTD. 


Z & | AERO SERVICES LTD., 
19, BUCKINGHAM STREET, W.C.2 
Tel.: TRAfelgor 2371/2 


D-101, DA-1A, OM-28, 32, 33, PE-73, 86, etc. 
Please write for our new Stock List. 


Receivers BC-453, with Racks, Mountings and 
2BVolt Dynamotors. Radio Compass Receivers 
BC-453 and spores Transmitters BC-375, with 
accessories C.B.A. Installations. Dynamotors 


ope they have an os performance. We can 
er early delivery and will make you a generous 
allowance for your present aeroplane. Here also are 
two outstanding Autocrats which we have actually in 
stoc! 
£99? Autocrat, C. of A. until September, 1955, 
© fitted new fabric throughout at last overhaul. 
Extras include starter, long-range tank, generator, 
full blind-flying panel, new metal propeller, steerable 
tailwheel, etc 
£ 7 Autocrat, new fabric throughout (except 
tail), fully overhauled engine with nil hours 
since complete overhaul; new Certificate Airworthi- 
ness, metal propeller, etc 
S. SHACKLETON, LIMITED, 175, Piccadilly, 
*London, W.1. Telephone: HYDe Park 2448-9. 
Overseas cables: “Shackhud London.” [0070 


R. K. DUNDAS, LTD. 
AEROPLANES BY DUNDAS!!! 


For what purpose do you require an aircraft? For 
passenger transport or personal transport? For 
freighting? For training? or aerial top dressing or 
acrial wy hy? For towing gliders or advertising 
banners? or the sheer joy of flying? Wherever 
in the world you are or whatever your needs, we are 
sure to have the best plane for i, i- and we will be 
pleased to quote you F.O.B., C.1.F., or flight delivered. 


AEROPLANES BY DUNDAS!!! 


R. K. DUNDAS, LTD., 29 Bury Street, London, 
S.W.1. WHI 2848. Cables: ““Dundasaero, 


CARTWRIGHT HAMILTON AVIATION 


IRIVATE owners! We offer our “personal” service 

to fulfil your requirements in the acquisition or 

disposal of any type of machine, A we now have 
available such aircraft as G.A.L. - , Hawk 

Messenger, Cub J.3, hy Ay Monarch, 


.6, and 
LEASE contact t Hamilton at 
282 Kensington High Street, London, W.14, and 
, Croydon Airport; 


Croydon 7744 [0751 


AEROSERVICES LIMITED 


IRCRAFT—Several types of both light and 
medium /heavy availabie. 
ENGINES Pratt and Whitney R.1830 series and 
Lycoming 0-290 series available ex stock, fully 
overhauled Write, call or telephone 
CROYDON AIRPORT, ENGLAND 


MASK TUBE ASSEMBLIES, SPARES, etc. 

We are the complete stockists for pilots’ 

personal flying equipment of civilian and 
service pattern. 

Send 3d. for Illus. Cat. Terms to Flying Clubs. 

D. LEWIS LTD. (DEPT. F.) 


124 GT. PORTLAND ST., LONDON, W.1 
Tel.: Museum 4314 Grams.: viakit, Wesdo, London 


Machinists of plastics for the 
Aircraft Industry 
A.LD. & A.R.B. APPROVED 
Fairleads, Cleats, Panels, Knobs, etc. 

E. S. ASTON & CO. LTD. 
4 SEBASTIAN STREET 
CLERKENWELL, LONDON, E.C.1 
Telephone: CLERKENWELL 2179 


The... 
British Air Line Pilots’ Association 
95 MOUNT STREET, W.1 
Tel.: GROsvenor: 6261 
Membership open to all Commercial and 
Service pilots. For full details as to the 
objects and particulars of Membership 
please write to Secretary. 


COTTON BAGS 


FOR SPARE PARTS, ETC. 


WALTER H. FELTHAM & SON, LID. 


imperial Works, Tower Bridge Road, 
Telephone: HOP 1784 LONDON, 8.E.1 


Tel.: CROydon 9373. Cables: Aeroserv, Croyd 
[0940 


Al SERVICE TRAINING, LTD. 
HAMBLE. Southampton, 


HAYE for disposal two Anson I aircraft, with or 
without Certificates of ee suitable for 
passenger /freighter conversion, ether with large 
of spares.—For details, to the 
0971 

£200, Moth in mint condition.—Airviews, 
, Manchester Airport. Tel.: Gatley iooes 

0945 


R.A.F. OFFICERS 
UNIFORMS 
LARGE SELECTION IN STOCK 
NEW AND RECONDITIONED 
FISHERS, 86/88 WELLINGTON ST. 
WOOLWICH, S.E.18 "PHONE 1055 


Postal if 
7 
Wit. == 
| 
STAINES 
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AIRCRAFT FOR SALE 


PROCTOR AIRCRAFT 


A= yy tH offer for sale by tender 39 Proctor 

aircraft, 1 Proctor Mk 4 airframe and 1 

Rt Mk 3 aircraft now at Wolverhampton, Staffs. 

Conditions of sale and tender forms obtainable by 

—— in writing within next seven days to: 

ector of Contracts, Air Ministry C. 19%(b), a 
House, High Holborn, London, W.C.1 [30 


ROCTOR V Dual. Current C. of A. £400. PROC- 
TOR III, 4-seater. £400. Wescol, Queensbury, 


months’ C. of A. One low ¢ and airframe 
hours. Lesueur, 6 Hastings Road, engi Helier, Jersey. 
[2943 


.O.T.A.C, offer American, British aircraft o 
small including spares. Contact Downshire House, 
Roehampton Lane, London, S.W.15. Tel. Putney 
0568 


ENDAIR, Croydon Airport, offer Proctor IV air- 
Vv craft. Ex- ‘Ministry; less than 14 hours since new 
and airframe.—Vendair, Croydon Aijrrort. 

Oydon 5777. 0603 

-“Zaunkoenig,” ultra light aircraft. akes 

off and lands in tennis court—almost. —_ 
mit to fly” till 4 1955. Folding wings, » 
cngine. —Girling, 154a High Street, Chesterton, 


cam 


AIRCRAFT WANTED 


WwW S. SHACKLETON, LIMITED, Europe's 
¢ largest aeroplane dealers (23 years at this address 
and 132 different types of aircraft sold) wish to pur- 
chase sound Rapides, Geminis, Messengers, Aiglets 
and Autocrats for re-sale in Great Britain and for 
export to ali countries approved by the Board of Trade. 
We would welcome offers from the actual owners of 
such aircraft with a view to purchase, sale or exchange. 
. SHACKLETON, LIMITED, 175 Piccadilly, 
London, W.1. Telephone: HYDe Park 2448-9. 
Cables: “‘Shackhud London.” [0071 


AIRCRAFT FOR HIRE 


= CUB—hire and fy J yourself; moderate rates, 
day, week or month 
A, Ww TER, 
Tel: Horley 
Cables: “Cubeng, London.”’ 
USTERS for hire; anywhere in the U.K. or Con- 
tinent. Ideal for touring; hours for commercial; 
aerial photography, etc. e fleet available. Daily 
or weekly rates.—Portsmou Aero Club, Airport, 
Portsmouth. Tel: 717641. (2945 


Airport, Horley, Surrey, 
Horley 1510, Bat 108. 


AIRCRAFT ACCESSORIES AND ENGINES 


A, J. WALTER. 

T= a — a items are available from our large 
STARTERS, N3EY, &.80.756. 

(COMPASSES B.16, P.12. 

SF14U7, SF4LN8 


ARBURETTORS, NAY9E1, PD12H4, PD12H3, 
PD12F2, PDI2Fs, MA3SPA 
FFUEL pumps Ge, ANal00, AN4101, AN4102. 


YAcuuM pumps B.8, B.12. 
GPARKING plugs C26S, C34S, RBIOR. 
GENERATORS O-1, Ml. 


ANP lots more accessories, hydraulic parts and other 
8 s which are available to remove the wrinkles 
from ssed operators of all types of =, 
A, 4 WALTER, Gatwick Airport, Horley 
Tel.: Horley 1420 and Horley 1510, fie 108 105. 
Cables: “Cubeng, London. [02 
ILITARY and civil aircraft and engine spares.— 
and 9 Cavendish Square, 
Tel.: Langham 646 [0013 


VENDAIR, Croydon A suppliers of aircraft 


components, engines and equipment for 
British and American aircraft.—Vendair, Croydon 
$777. [0605 


FILAMENT lamps, British and American, gener- 
ators Ml, M3, Ol, Pl, R1, 313, 314, 778, Amply- 
dine, etc. Aircraft super ‘cabin heater, relays, fuses, 
and a large range of other ancillaries. Suplex Lamps. 

Led, 239 High Holborn, London, W.C.1. (0433 


AIRCRAFT PROCUREMENT 


P. CAPT. EDWARD MOLE, 
Dover St., London, W.1. el: 


GractaLisT in the procurement of aircraft and 
aviation equipment on behalf of clients at home and 


We offer 
SINCERE 
BEST 
WISHES 
for 
CHRISTMAS 


and 
THE NEW YEAR 
to 
ALL OUR FRIENDS 
at Home 


overseas. Representation and agencies invited. [0401 


and Overseas 


FIELD AIRCRAFT 


SERVICES LIMITED 


CROYDON AIRPORT 
CROYDON, SURREY 


“Phone: CROydon 7777 
Cables: FIELDAIR, Croydon 


@ 129/180 


AIRCRAFT SERVICING 


REPAIRS and C. of A. overhaul for all types of air- 

craft.—Brooklands Aviation, Ltd., Civil = 
Services, Sywell Acrodrome, Northampton. el. 
Moulton 3218. [0307 


BUSINESS AND PROPERTY WANTED 


COMPANY of repute seeks to acquire Aeronautical 
Engineering Company, preferably covering elec- 
trical engineering overhaul work and sub-contracts. 
Adequate capital available for sound development pro- 
jects. Principals, any suggestions will receive careful 
attention.—Box 0645. [3026 


CAPACITY AVAILABLE 


KELLERING and profile milling in all metals. Send 

us your die blocks to copy trom wood or plaster 

masters. Up to Sit by 8ft max. size. We are die 

copiers to the trade. 

TAGE BROS. (KNOTTINGLEY), LTD. 
Foundry, Knottingley, Yorkshire. Tel. Knot- 

46. [0975 


CLOTHING 


A.F. and R.N. officers’ uniforms purchased; large 

* selection of R.A.F. officers’ kits for sale, new and 
reconditioned.—Fishers, Service Outfitters, 85-88 Wel- 
lington Street, Woolwich. ‘lel.: Woolwich 1055. [0567 


CLUBS 


QURREY FLYING CLUB, Croydon Airport, M.C.A. 
approval for private pilots’ licences. Open seven 
days_a week. Croydon 5152. [0292 
N'GHT flying on Auster aircraft. Contract rates.— 
Vendair Fiying Club, Croydon Airport, Croydon 
5777. [0607 
ONDONERS! Your most accessible and reasonable 
club. M.C.A. approved course. Austers 45/- 
hour, trial lesson 17/6.—Phone Penguin Flying _ 
Vic. 1300. (02 88 
LY at the school with the best-maintained aircraft. 
Elementary and advanced tuition. Auster, Hawk 
and Gemini available for night and instrument flyi ayer. 
Specialists in courses for instructors’ ratings. 8 
from Chief Instructor, Elstree Flying Club, Elstree 
Aerodrome, Herts. Elstree 3070. [3010 
HErts AND ESSEX AERO CLUB, Stapleford 
Tawney Aerodrome. M.C.A. a ved ivate 
pilot’s licence course. Auster, Tiger, Hornet, Messen- 
ger and Proctor aircraft. Trial lesson, 35/-, 15 miles 
centre of London Central Line Underground to 
Theydon Bois, bus 250 to Club. Open every day.— 
Tel.: Stapleford 210. [0230 


CONSULTANTS 


W. SUTTON (CONSULTANTS), LTD., 7 

Lansdown Place, Cheltenham. Tel.: 5811. (0291 
ING COMMANDER R. H. STOCKEN, 
F.R.Ae.S., le House, 109 Jermyn Street, 

3.7.2. el.: Whitehall 8863. [0419 

R K. ‘DUNDAS, LTD., have been giving the correct 
— to aviation for twenty years. 


Marke 
WHI. 2848. [0560 


Purchasing 
Bary Sureet, London 


CONTACT LENSES 


yee CONTACT LENS CENTRE, 7 (D1) 
sleigh Court, W.C.1. Deferred terms. Book- 
let sent. [0342 


PACKING AND SHIPPING 


R PARK, LTD., 143-9 Fenchurch St., E.C. 
* Tel.: Mansion House 3083. Official and 
shippers to the aircraft industry. (0012 
E*PortT PACKING SERVICE, Imperial 
Buildings, 56 Kingsway, W.C. 2. Tel : Chancery 
5121-3. Scientific packers to the Services and industry. 
Specialists in the packing of aircraft and aircraft com- 
nts. Approved Ts for the Admiralty, A.1.D., 
F.V., CLA. CL 1.E.M.S., M.o.S. and many 
foreign Government Departments. [0920 


PATENTS 


THE proprietor of British Patent No. 660854, entitled 
Improvements in Stall Warning Device for Air- 
planes, offers same for licence or otherwise to ensure 
its practical working in Great Britain. vagy t 


Singer, Stern & Carlberg, Chrysler Building, 
Y 17, N.Y., U.S.A. i 
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PATENTS 


PUBLIC ANNOUNCEMENTS 


TUITION 


E Office National d'Etudes et de Recherches 

Aéronautiques, 55 Bd Malesherbes, Paris, France, 
holder of British Patents No. 691,294, y May R 
1953, “Improvements in Signall stems,” 
697.311, dated September 23rd, 1988, 
in or relating to automatic level  * arrangements 
applied to systems of distance measurement,”’ No 
690,028 dated April 8th, 1953, “Improved System for 
Guiding Dirigible craft, particularly aircraft,” No. 
698,800 dated October 21st, 1953, “Improvements in 
or relating to devices for directly measuring and in- 
stantaneously recording the angular displacements of a 
body,” No. 691,524, dated May 13th, 1953, ““Improve- 
ments in automatic puiding systems for aircraft and 
other moving bodies, No. 688,374, dated March 4th, 
1953 “Improvements in or relating to dielectric 
antennae,” should like to deal with constructors in 
Great Britain through licensing. (3013 


PHOTOGRAPHY 


IRCRAFT cameras K20, K24, F24, F52, etc. We 
have large stocks equipment, including controls, 
mounts, lenses and process tanks, 


ARRINGAY PHOTO SUPPLIES (F.M.), 423 
Green Lanes, N.4 MOU. 2054 2942 
MERICAN and British aircraft cameras; 


stocks of latest models available, including F24, 
PS2, K8a, K20, K24 and_G45, etc. Also spare parts, 
lenses, films, equipment, etc. Inquiries will receive 
immediate attention 

IRECT PHOTOGRAPHIC SUPPLY CO., 2 Har- 

row Roed (Cnr.), Edgware Road, London, W.2. 
Tel.: PADdington 7581 [0563 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


Tt Air Transport Advisory Council give notice that 
they have received the undermentioned applica- 
tions to operate scheduled air services 
PPLICATION No. 429. From B.K.S. Air Trans- 
port, Ltd., of 1 Marylebone High Street, London, 
W.1, for a Seasonal Inclusive Tour service, with 
Dakota and/or Viking aircraft, in conjunction with Lep 
Travel, for the carriage of passengers and supplemen- 
tary freight, between Southend and Biarritz (for San 
Sebastian), at a frequency of from one to three services 
weekly during the season from April to October inclu- 
sive each year, for a period of seven years 
Ist May, 1955 
Continued at top of column 2) 


(Continued from column 1) 
APPLICATION No. 430. From Airwork, Ltd., of 
15 Chesterfield Street, London, W.1, for an ‘all- 
freight service with Bristol 170 aircraft, for the carriage 
of freight between Stranraer (West Freugh) and Belfast 
(Nutts Corner) at a frequency of from one to ten 
services daily for a tiod of 10 years, commencing 
three months from te of a val. 
I Ne wea No. 431. rom Air Kruise (Kent), 
Lid., of Lympne Airport, Lympne, Kent, for a 
Seasonal Inclusive Tour service with Dakota aircraft, 
in conjunction with Lumb’s Continental Tours, for the 
carriage of passengers between Ferryfield and Lyons 
(Bron), at a frequency of from ome to two services 
weekly during the season from April to October 
inclusive each year, for a period of seven years, com- 
mencing Ist April, 1955 
THESE applications will be considered by the Council 
under the Terms of Reference issued to them by 
the Minister of Civil Aviation on 30th July, 1952. Any 
representations or objections with regard 1 Ly ap- 
plications must be made in writing stating the reasons 
and must reach the Council within 14 days of the date 
of this advertisement, addressed to the Secretary, Air 
Transport Advisory Council, 3 Dean’s Yard, London, 
S.W.1, from whom further details of the applications 
may be obtained. When an objection is made to an 
applicat‘on by another air transport company on the 
grounds that they are applying to operate the route or 
part of route in question, their application, if not 
already submitted to the Council, should reach them 
within the period allowed for the making of representa- 
tions or objections 
Mc Air Transport Advisory Council also 
— the following application has now 


PPL. ICATION No, 418. From British European 
Airways Corporation, of Keyline House, Ruislip, 
Middlesex, for permission to combine, as necessary, 
their all-freight services on the routes set out as 
Routes Nos. 3 and 8 in Schedule “B,” Part II, of 
the Council's Terms of Reference, and also to omit 
traffic stops at Rome and Athens on the combi 


ve notice 
with- 


Licences? 


vil licence. We can offer classroom and postal 

tuition for all Pilot/ Navigator licences. Instruction for 

A.R.B. Technical and training with full 

for 1.R. test. Lesson material presented with m 

colour illustration to simplify study; postal condense 


wer rsonal marking service. 
or phone for our brochure and details of 
and yayment scheme, to: 


VIGATION LIMITED 
30 ra Chambers, Ealing, London, W.5. 
Pp : Baling 8949 [0248 


LONDON SCHOOL OF AIR NAVIGATION 


the only integrated and 
sonal coaching for all M.T.C.A. licences, 1.C. — 
standards. Successes highest in country = 
Study” courses excellent alternative. Full oan 
presentation. Attractive terms. Our 

— anteed income in shortest possible time. 
LX iefing, procedures, R/T, type ratings, re- 

fresher and instrument flying 

33 Square, S.W.3. 


NicHT FLYING 
[NSTRUMENT FLYING 
Ter CONVERSIONS 
very facility at reasonable rates from:— 
OUTHEND - ON - SEA penare. AIR 
Municipal 


CENTRE and FLYING SCHOO 
Airport, Southend-on Sea, Rochford 50208. 
F.R.Ae.S., A.R.B., Certs., A.M.I.Mech.E., etc., 
“no pass, no fee” terms; over 95 per cent. An 
cesses. For details of — and courses in all 


route, which was advertised in “The Times,” “The 
Aeroplane” and “Flight” on 26th November, 


TUITION 


FREE! Brochure giving full details of courses, in all 

branches aero eng. covers A.F.R.Ace.S., A.R.B. 
Certs., M.C.A. exams, etc e¢ are the only —_ 
training college operated by an industrial 
— Write to E.M. instieuses, London, W.4 


(0964 


of aer al work, na tion, mechanical eng 

for 144-page handbook E.T. (Dept. 29 29 

Wright's Lane, London, W.8 [0707 

BRTar's AIR UNIVERSITY CAN TRAIN 
YOU for an airline career. 

airline captains and key maintenance pe 

graduates of this famous establishment. 


available for Commercial and Airline Transport Pilots’ 
Ratings and Maintenance Engi- 


POR of these and other courses, apply to 
Commandant, Air Service Training, 


D. NAPIER & SON LTD. 


FLIGHT DEVELOPMENT 
ESTABLISHMENT 


LUTON AIRPORT 


An increasing number of attractive posts 
are available working upon rapidly 
advancing programmes of technical 
development, covering a wide range of 
engineering projects in the aeronautical 
field. Requirements are:— 


Senior Posts. Degree or Higher 
National Certificate standard in 
engineering or applied science to- 
gether with some research or devel- 
opment experience (preferably air- 
craft) in the same or allied field. 


Junior Posts, Rather less qualifica- 
tions but with sound technical 
background. 


Keenness, intelligence, and strong 
interest in aircraft, aircraft engines, 
and the newest forms of propulsion 
motors will form the basis for an 
expanding career to suitably quali- 
fied young men, with commensurate 
salaries. Service experience an 
advantage if allied to technical 
ability. 


Applicants should write with fullest 

possible particulars quoting this adver- 

tisement so that consideration can be 

given to placing in the most suitable 
vacancies, to 


Dept. C.P.S., 336/7 Strand, W.C.2, 
quoting Ref. 1368. 


GLOSTER AIRCRAFT CO. LTD. 


GLOUCESTER 
HAVE VACANCIES ON SUPER-PRIORITY 
DESIGN AND DEVELOPMENT PROJECTS 
FOR 


AIRCRAFT 
DESIGN DRAUGHTSMEN 


(SENIOR & JUNIOR) 
Consideration will also be given to Draughtsmen 
with Mechanical, Structural or Electrical experience. 

Also 
STRESSMEN 
(SENIOR & INTERMEDIATE) 
for both strength and flutter calculations. 


The conditions of employment are good with pro- 
gressive salary, good sports and welfare facilities, 
pension scheme, etc. 


APPLICATIONS STATING AGE, PREVIOUS EXPERIENCE 
AND EMPLOYERS SHOULD BE ADDRESSED TO THE 


CHIEF DESIGNER 


— 
| 
44 
awe 
A 
2 ; 
[3023 
: : 
= 
= 
= 
: 
= 
= = 
: 
| Cl: 
= 


17 DecemBer 1954 


FLIGHT 


BROOKLANDS 
AVIATION Ltp. 


NORTHAMPTON 
REQUIRE 


PRODUCTION 
ENGINEER 


Experience on repair of Service 

aircraft essential. Good salary 

commensurate with ability and 
experience. 


APPLY TO: 
Brooklands Aviation Ltd., 
Buttocks Booth, Moulton, 
Northampton. 


SENIOR 
DRAUGHTSMEN 


required for 


AERO ENGINE 
INSTALLATION 


work. Some experience of airframe 
design is desirable. Good salaries 
and prospects to suitable applicants. 
The work is of an interesting nature 
and of high priority. Superannuation 
scheme. Arrangements made for 
interviews to take place locally and 
on Saturday mornings if necessary. 
Please write in confidence, giving full 
details of experience, education and 
qualifications to:— 
The Personne! Officer, 
The de Havilland Engine Co., Ltd., 
Stag Lane, Edgware, Middlesex. 


HAWKER AIRCRAFT 


LIMITE 
CANBURY PARK ROAD, 
KINGSTON -on-THAMES 


Applications invited for following positions 


JIG & TOOL 
DRAUGHTSMEN 


Applicants must be fully experienced 
on modern techniques 
AIRCRAFT PROCESS 
ENGINEERS 


Applicants must have at least five 

years practical aircraft experience, 

and be conversant with all modern 
manufacturing methods 


Superannuation and all facilities 
Please write fully to Personnel Officer 


TUITION 


Lina to fly for £26. Instructors’ licences and 
instrument flying for £3/5/- per hour. Night fly- 

£4/5/- r hour. Residence 5 gns. weekly. 
MCA. private pilot's licence course. 


Specialized course for a 
~PWiltshire School Flying, Ltd., Thruxton Aero- 
drome, nr. Andover, Hants. Tel.: Weyhill 352. fo2s3 


Comprehenhive full-time tech- 
practical training for careers in all 

of ee aviation engineering. Diploma course leads 
to interesting executive appointments in civil aviation 
design and development, draughtsmanship, mainten- 
ance, etc. Extended courses to prepare for A.F.R.Ae.S. 
and A Mech.E. examinations.—Write for pro- 
ctus to Senior Master, College of Acronautical 
Hagineering Chelsea, London, S.W.3. Flaxman 


SITUATIONS VACANT 


The engagement of sons answering these advertise- 
ments must be le through the local office of the 
Ministry of Labour and National Servict, etc., if the 
applicant is a man aged 18-64 or a woman aged 18-59 
inclusive, unless he or she or the employer is excepted 
from the provisions o i™, aes of Vacancies 


THE ENGLISH ELECTRIC CO., LTD., 
Luton 


Have the following vacancies in their Drawing Offices 
at Luton and Stevenage:— 


Designer Draughtsman 


for Design and Layout of — efficiency light alloy 
structures. Good knowledge of materials and manu- 
facturing techniques essential. Reference D.1. 


Detail Draughtsman 


for light mechanical work associated with aircraft 
structures and installation of special components. 
Knowledge of — or hydraulic systems an advan- 
tage. Reference D.2. 


Designer Draughtsman 


for layout of radar and electronic equipment to be used 
in ground or airborne installations. E. of 
miniaturization or potting techniques a useful asset. 
Reference D.4. 


Designer Draughtsman 


for layout of Electronic uipment employed in 
Laboratory Measurements a Monitori Previous 
experience of RCS 1000 very desirable. Re eference D.5. 


Detail Draughtsman 


for general work on Electronic and Electro-Mechanical 
Components. Previous experience in assembly, manu- 
facture or pos similar equipment a great advantage. 
Reference D.6. 


Draughtsman or Woman 


for preparation of Circuit or Wiring Diagrams relating 
to construction or installation of Electronic or Electro- 
Mechanical Equipment. Training can be given to 
persons with Circuit knowledge but lacking drawing 
experience. Reference D.7 

These positions carry good Frospects and attractive 
salaries, and are period. 
Hi bl sts. Applica- 
tions to Dept. CPS., .C.2 
Ref. 1119]. 


AIRCRAFT STRUCTURAL ENGINEERS 


Treo senior men with good qualifications are re- 
quired for interesting structural desi work 
matuly concerned with high speed projects. se are 
senior appointments and only men with the following 
should apply:— 
R fost (a)}—good academic qualifications, wide 
experience in detail design and stress analysis, 
knowledge of modern workshop processes, ability to 
lead a group. 
For post (b)—high academic qualifications, experi- 
ence in rese: on new forms of construction and 
methods of stress analysis and a capacity for super- 
vision. 
TTRACTIVE salaries will be paid to the men 
finally selected and suitable unfurnished accom- 
modation will be made available soon after the com- 
mencement of employment. 
RITE, giving details of age, os qualifica- 
tions, to Box 3J. M 3091 A. K. y+ 21 2a, 
Shaftesbury Avenue, London, W.C.2. [3001 


M. HOBSON, LTD.., invite applications for posi- 

* tions in the drawing office as follows: designers, 
detail and modification druughtsmen, checkers, stress- 
men. The work is concerned with interesting projects 
connected with fuel metering equipment and hydraulic 
flying controls for aircraft.— Works, Ford- 
houses, Wolverhampton. [0420 


FERRANTI LIMITED 


EDINBURGH 
Flight Trials Division 

APPLICATIONS ARE INVITED FOR 
ELECTRONIC ENGINEER for incer- 
esting work in their Flight Trials division. 
The engineer will be engaged on trials to 
evaluate the technical and operational 
performance of fire control and naviga- 
tional systems, air and ground. The 
qualifications required are to degree or 
equivalent standard with a minimum of 
three years’ experience. Ref. No. 
29/EE/TID. 

RADAR MAINTENANCE ENGIN- 
EER who will be responsible for a small 
outstation. Duties will involve limited 
oe in the U.K. Ref. No. 29/RME/ 


Ex Radar Officers and Senior N.C.O.s are 
invited to apply for either or both vacancies. 
The appointments are pensionable and offer 
excellent prospects and working conditions in 
or attached to our new laboratories. 

Apply for an application form, 
quoting appropriate reference num- 
ber to the Personnel Officer, Ferranti 
Limited, Ferry Road, Edinburgh 5. 


THE WIND TUNNEL DEPARTMENT 


SHORT BROTHERS & HARLAND 


LIMITED 
has vacancies for 


TECHNICAL ASSISTANTS 


for experimental work in the Low Speed 
and High Speed Tunnels. The latter will 
be in use early next year and there will 
be considerable scope for original work, 
particularly in the field of instrumenta- 
tion. 

Previous experience in Wind Tunnel 
work or knowledge of Aerodynamics is 
not essential. 

Qualifications: University Degree or 
H.N.C. in Engineering. 

Pay, conditions and prospects attrac- 
tive. Assistance with housing and with 
removal expenses. 

Applications, with particulars, to:— 
Staff Appointments Officer, 
P.O. Box No. 241, Belfast, 

quoting Ref. S.A.21. 


WESTERN. MANUFACTURING 
(READING) LIMITED 


In our expanding Research Depart- 
ment vacancies are continually 
arising for 


DEVELOPMENT ENGINEERS 
SENIOR AND JUNIOR DESIGNERS 
AND DRAUGHTSMEN 


Applications are invited from per- 
sonnel experienced in the design and 
development of electro-mechanical 
aircraft equipment, and should be 
submitted to the 


Personnel Manager, 
Western (Reading) 
td., 


The Aerodrome, 
Woodley, Reading, Berks. 
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SITUATIONS VACANT 


HAWKER AIRCRAFT, LTD., 
Kingston-upon- Thames, Surrey. 


APPLICA TIONS are invited for important pension- 
able staff positions offering ¢ commencing 
salaries and opportunities for advancement in the de- 
sign, research and development and experimental de- 


partments: 
Senior Electrical Engineers 


GOOD degree is necessary with wide and sound 
experience in electrical and/or electronic engin- 


Senior Technicians 


GeeP degree in aeronautical or mechanical engineer- 
ing with sound previous experience in aircraft or 
light engineering. 


Technical Assistants 


PPLICANTS should have, if not an acronautical 
or mechanical engineering degree, at least the 
Higher National Certificate with good experience in the 
aircraft industry 


Senior Design Draughtsmen 


At least Higher National Certificate in electrical or 
mechanical engineering : 
PPLBAse write fully stating the type of work in which 

interested and salary expected, to 
The Personnel Supervisor, 
HAWKER AIRCRAFT LIMITED, 
Canbury Park Road, 
Kingston-on- Thames. 


[3017 


VICKERS-ARMSTRONGS, LIMITED 
now in Production of Super-priority Aircraft 
require: 

Draughtsmen (Senior and Junior) 
preferably with aircraft experience. Men with 

Jig and Tool Draughtsmen 
for designing machine fixtures, assembly tools and jigs. 
Aircraft Planners 
Ratefixers 
and 
Inspectors. 
Write giving full particulars including age and salary 


required for Personnel Dept., South Marston Works, 
Swindon, Wilts. [2982 


SENIOR INSTALLATION DESIGN 
DRAUGHTSMEN 
are required at 
SUPERMARINE DIVISION 
of 
VICKERS-ARMSTRONGS, LTD. 
for 


LECTRICAL, electronic and/or radio, radar aircraft 

work. Excellent positions for the right men able 
and willing to take responsibility, show imitiative and 
follow the job through. 

E first requirement is for men with similar air- 

craft experience, but applicants will be welcomed 
from others who have experience in the electrical or 
radio industry associated with aircraft and the like. 
Full details stating age, salary, etc., to 


Personnel 
VICKERS-ARMSTRONGS, LTD., 
Supermarine Works, 
Hursley Park, 
Nr. Winchester. (2995 


DRAUGHTSMEN 
STRESSMEN 
AERODYNAMICISTS 


AUNDERS-ROE LIMITED have vacancies for 
junior acrodynamicists and all grades of draughts- 
men and stressmen 
ANYONE wishing to be considered is invited to write 
in detail, or send a postcard for an application 
form. to the Personnel Officer at the address below 
HOUSING facilit.es, pension and staff assurance 
schemes, sports and social club, canteens, congenial 
surroundings 


THE FAIREY AVIATION 
COMPANY LIMITED 


HEATON CHAPEL, STOCKPORT 


require 
STRESSMEN 
with Degree or H.N.C., and not less 


thon three years experience in 
Aircraft Industry 
also 
SENIOR and INTERMEDIATE 
DRAUGHTSMEN 


Aircraft experience desirable. 
Write, stating age and experience 
etc., to:— 


The Employment Manager, 
Heaton Chapel Works, 
Stockport 


MARSHALLS’ AIRPORT WORKS 
CAMBRIDGE 
Vacancies at Cambridge and “On Site” 
SKILLED AIRCRAFT ELECTRICIANS 
SKILLED AIRFRAME FITTERS 
At Cambridge only 
SPRAYERS FOR SYNTHETIC 
OR CELLULOSE WORK 
We are at present engaged on a 
variety of modern Service and Civilian 
Aircraft. 
Accepted applicants will be paid 
subsistence allowances if maintain- 
ing a home outside the Ccmbridge 
area. Comfortable hostel accommo- 
dation (single or double cubicle) 
with good food available at works. 
Alternatively private lodgings on 
nearby housing estate adjoining 
City bus route. 
Generous subsistence and other 
allowances whilst “‘on site.” 
aaa in first instance to:— 


ewmarket Road, Cambridge. 
Phone 56291. Ext. 36 


THE BRISTOL AEROPLANE 


COMPANY LIMITED 
requires: — 

JIG & TOOL DRAUGHTSMEN 
for work on highly important new 
projects. 

Pension scheme, salaries and pros- 
pects of promotion on merit are 
excellent. 
Applications, quoting E.D.23, giving 
details of experience, age and quali- 
fications should be addressed to the 
Personnel Manager, 

The Bristol Aeroplane Co., Ltd., 
Engine Division, Filton House, Bristol. 


AIRCRAFT SPRING WASHERS 


TO B.S. 
SPECIFICATION 
S.P.47 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 


AUNDERS-ROE LIMITED (Ref. F/16), East 
Cowes, Isle of Wight. [2904 


SITUATIONS VACANT 


THE ENGLISH ELECTRIC CO.’S 
GUIDED WEAPONS DIVISION 
have vacancies at 
Luton 
for 
SENIOR ENGINEER INSPECTORS 


"THE work, will require close lisison with flight trials 
and design engineers and may involve participation 
in trials away from base. . 
PPLICANTS should have H.N.C. (Electrical) or 
equivalent qualifications and have several years’ 
experience covering two or more of the following:— 
(1) Electronics (D.C. amplifiers, circuits or 
microwaves). 
(2) Gyros. 
(3) Hydraulics. 
(4) Servo systems. 
HESE are senior appointments carrying attractive 
salaries and are fensionable after pan = 
period. Housing assistance can be given to successf 
applicants normally resident in the Greater London 
Area. Applications to . C.P.S., 336/7, Strand, 
W.C.2, quoting Ref. 1355E. [3002 


THE MULLARD RADIO VALVE CO., LTD., 
has a number of vacancies for 
TECHNICAL ASSISTANTS 


in its production and development departments at its 
Mitcham 
APPLICATI NS are invited particularly from per- 
sons holding the General Certificate in education 
at “O” level, in science subjects advanced level, - 
anor and Higher National Certificate in Engineering. 
T posts provide for further training in specialized 
electronics and there are facilities for further study. 
There are considerable opportunities for promotion in 


fields of electronic work. 

Cc MMENCING salaries are according to age, ex- 

perience and qualifications and can be considered 

as progressive. There is a company pension scheme 

and — service holiday plan. 

APPL CATIONS in writing which will be treated 
with the strictest confidence should be addressed 

to The Personne! Officer, 

THE MULLARD RADIO VALVE CO., LTD., 


New Road 


Mitcham Junction, Surrey, 
quoting reference JPG/GEN. (3012 


SENIOR STRESSMAN 
WANTED IMMEDIATELY 
by well known 
Engineering Company 
in 
Lendon 
PPLICANTS should have wide qpenpe of aero 
gas turbines and must be capa’ of producing 
itable mat h al tr s for new problems as 
they arise 
GREE in mechanical engineering essential. Pros- 
pect of jotion to control a team for a suitable 
candidate. se apply in strict confidence to 
0605. [3020 


ELLIOTT BROTHERS (LONDON) LIMITED 
CONTRACTS MANAGER 
is required for the 
AVIATION DIVISION 
of the above Company 


KNOWLEDGE of Air Ministry contracts procedure 
and costing and estimating systems together with 
experience of aspects of factory routine is essential. 
Preference will be given to men with engineering 
qualifications and background and the ability to com- 
plete negotiations at an executive level. 
PPLICATIONS giving full particulars of age, ex- 
perience, qualifications and stating salary required 


to:— 
PERSONNEL Officer, Century Works, Lewisham, 
S.E.13. [2935 


AIRCRAFT VIBRATION ENGINEERS 


ALE or female ineers, having a good mathe- 
matical background, are invited to apply for inter- 
mediate appointments in a section engaged on flutter 
and vibration analysis on modern high speed aircraft. 
were Stating age, experience, etc., or send P.C. 

for application form, to the Personnel Depart- 


ment (Ref: F/18), Saunders-Roe Limited, East Cowes, 
L.0.W. [3000 
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SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS VACANT 


FERRY AIRPORTS LIMITED 


Tt following vacancies occur at our maintenance 
base at Biackbusne: 
(a) Skilled air trame fitters, experience on Bristol 
Freighters and termes aircract essential. 
(b) Skilled engine fitters with experience on Bristol 
Hercules eaygines. 
(c) Skilled electricians, experience on Hermes aircraft 
reierred. 
(d) Instrument makers, skilled overhaul and repair. 
(e) Radio mecnanics, s<iliead repair and maintenance. 
OOD rate and conditions on interesting work. 
yy snould be made to Personnei Office, 
Ferry Airports Limited, Blackoushe Airport, Camoer- 
ley, Surrey. [2984 


Design. 


rE you have technical experience in Project Design 
work, we should oe very ory piscsed to hear from you. 
We can offer interesting work in a specialist group 
and are prepared to assist with accommodation. 
S of age, qualifications and experience 
should be sent to Box 3) M 2504, A.K. Advg., 
212a, Shaftesbury Avenue, London, W.C.2. [2970 


ROCKET Experimental Division. 


(1) A young energetic man with a degree or Higher 
National Certuncate is required to work on the 
design of test rigs and provision of all equipment 
needed for testing rocket engines. 

(2) Vacancies exist for two men with degree or Higher 
National Certificate in M ring 
=) — on the development of complete rocket 


PPLY. Reference CG/RD4, Technical Personnel 

er, Armstrong Siddeley Motors, Coventry. 

(Please state which section of the advertisement you 

are interested in.) [2947 
HY Research and Development. 


STAFF urgently required for Design and Model Ex- 

perimental work (including towing tank testing) on 

ship and aircraft projects. 

T CHNICAL experience in an associated field, e.g., 
fluid motion or naval architecture, or the possession 

ofa her National Certificate would be an advantage. 

AS! TANCE with accommodation will be provided. 


wrist to Box 3] M 2509, A.K. Advg., 212a, 
Shaftesbury Avenue, London, W.C.2 [2969 
REQUIRED for service in Middle East Area. 


(1) Pilots—minimum qualification commercial licence 
with instrument r: atung. 
(2) Engineers—“A” and “C” or te licences for one 


or more of the airframes / engines: 
Dove, Rapide, P W. R.1830, Queen II, 
een 


electrical / instruments licence. 
(4) Aircraft and engine fitters with experience of 


Dakota and/or Dove, P. & W. R.1830, 70. 
RITE to: Airwork Limited, Overseas ivision, 
Sutton Lane, Langley, Slough, Bucks. [3006 


ABRONAUTICAL Engineers required, age 25/35. 


HN or degree standard necessary. Good works 
experience preferadle with apprenticeship on air- 
craft engines. Knowledge of inspection and test pro- 
cedures essential. 
ad in North Midland area where duties 
concerned with type and modification 
ACANCY in London area where duties p = 
concerned with engine performance and 


roval. 

ERMANENT fosition. Salary—according to quali- 
fications and Superannuation scheme 

in force. Box 0600. (3018 

NE “D” Licence engineer required with experience 

on light aircraft enz.nes. 

APPLY, Chief Engineer, Derby Aviation, Ltd., 
Derby Airport, Deroy. [3007 

Cur inspector required, fully conversant with 
A.L.D. and A.R.B. procedure. Also 

equipment. Apply erience to 

Rollasons, Croydon Airport el. CRO sisi. (2978 

| Rg we sy flight radio operators required. A 
Dan-Air Services, Ltd., 36/38, New Broad 

London, E.C.2. Phone London Wall 5911. 

Fulcat engineers licensed A and C on York ame 
Merlin immediate vacancies. Write Dan-Air Ser- 

mae Ltd., 36/38 New Broad St., London, E.C.2 


London Wall S911. [3003 
GENTOR and junior draughtsmen for inter- 
esting work oye remote control aircraft and 


atomic equipmen ry 4 in writing, to Telefiex 
Products, Ltd., High Chadwell Heath, F070 
720 
Ferry Airports Limited have immediate vacancies 
for airframe, engine and electrical inspectors pre- 
ferablv licensed or experienced on Hermes or Bristol 
170 aircraft. Please apply Personnel Office, Ferry Air- 
ports Ltd., Blackbushe Airport, Camberley. (3021 
NTEGRAL LIMITED, Birmingham Road, Wolver- 
hampton, invite applications for vacancies on the 
design and development staff, the work is on interest- 
ing new projects —~ aircraft hydraulic mechan- 
— Experience in aircraft component design testing 
technical qual fications are desirable. 
wit ———- please state age, qualifications, 
experience and salary required. [2914 


[RAUGHTSMEN. Owing to an extensive develop- 
ment programme, Ruston & hornsoy, Ltd., re- 
quire additional draughtsmen immediately 
ESIGN draugutsman expermenced with fuel in- 
jection equipment and capavie of carrying out 
hydro-dynamuc caicuiations. 
SIGNER draugatsman experienced in medium 
speed diesei engine design, suitaoie for industrial 
and marine appLcation. 
-pRAvcH1 SMEN experienced in high and medium 
speed diesel engine mstauation work, sultavie tor 
industrial and marine appucation. 
AUGHTSMAN experienced in diesel loco de- 
sign, but first-class experience is not essential 
with regard to the engine and gearoox unit. 
PR4UGH TSMEN experienced in high speed diesel 
engine design and aiso tneir application to trans- 
portabie and mooile installation. 
Junior draugatsman required for detail work in 
connection with high speed engines and their appli- 
cation to transportable and mooiie units. 
RAUGH'ISMAN experienced in tL, - of gearbox 
units applicable to marine and loco installations. 
AS 24 and upwards. Salaries £550-£750 p.a. ac- 
cor to age and qualifications. Posts pension- 
able at 25 years of age and over. Applications giving 
age, qualifications and experience, and stating first pre- 
ference; and senior appucations giving first and second 
preference to Empioyment Manager, Ruston & 
Hornsby, Ltd., Lincoln. [2990 
JDBSIGNER required by company manufacturing 
high pressure reducing valves and special equip- 
ment. Sound knowledge of hydraulics and pneumatics, 
preferably with design experience. Excellent salary 
and prospects.—Write stating age, experience, quali- 
fications. Box 0538. 2998 
FLYING instructors, one full- and two part-time, 
required by Derby Aviation, Ltd., for duties with 
Elstree Flying Club. Interesting work includes night 
and instrument flying, twin-conversion training, etc. 
Conscientious and enthusiastic men only, should apply 
to Chief Instructor, Elstree Aerodrome, Herts. [5009 
(CHIEF stressman is required by Normalair, to 
be responsible for strength calculations in connec- 
tion with aircraft pressurizing and air conditioning 
equipment, including cold air units and high altitude 
breathing equipment, and other new projects. An 
ry | degree or equivalent is essen 
A PLICATIONS, stating age, experience, qualifica- 
tions and salary required, are to be addressed in 
the first instance to the Personnel Officer, Normalair, 
Ltd., Yeovil. [0347 


SAUNDERS-ROE LTD. 
at SOUTHAMPTON AIRPORT 


are enlarging their Design Team and invite 
applications for the following vacancies :— 


1. SENIOR TECHNICIAN 

This post carries considerable respon- 
sibility and requires a knowledge of heli- 
copter aerodynamics and vibration prob- 
lems. A Degree is essential, preferably 
with Honours. 


2. SENIOR STRESSMAN 

Preferably with a Degree and at least 
four years experience in aircraft stressing. 
Helicopter experience would be an advan- 
tage. 
3. TECHNICIANS 

Technicians are required for work on 
helicopter aerodynamics, performance and 
vibratior analysis and for project investiga- 
tions. A Degree or H.N.C. is a requirement. 


4. INTERMEDIATE STRESSMAN 
With experience in aircraft stressing. A 

University Degree or H.N.C. is desirable. 

5. PROJECT DRAUGHTSMAN 
Experience in aircraft project design 

would be an advantage. 

6. ELECTRICAL DRAUGHTSMAN 


To take full responsibility for electrical 
Installation work in the Division. 


Salaries will be commensurate with age 
and experience. Please apply to:— 
Personnel Officer, Saunders-Roe, Ltd., 
East Cowes, Isle of Wight. 


OMMERCIAL Assistant. — Aircraft and engine 

equipment manufacturer requires commercial 
assistant; experienced sales/supply office procedure 
aircraft industry; age around 30, ex-R.A.F. preferred, 
Salary suitaoie to status. ‘lransport and accom- 
modation assistance available.—Write details educa- 
tion, experience, requirements to Box 0634. [3024 


Hoevsinc assistance will be offered to Chargehand 
Fitter with wide production experience of aircraft 
type hydraulic installations required by manufacturers 
of Materials Handling Vehicles. Pieasant country dis- 
trict, | hour London. Good prospects of advancement. 
Canteen and social facilities.—Piease write, givi 

details of age, qualifications, past experience, marr 

single, present salary, salary required to Box No. ail 


ASSISTANT Aerodynamicist required. 
salary and prospects for a man witn aerodynamics 
and mathematics to degree standard. Industrial ex- 
perience preferable but not essenual. Applicants must 
be British by birth and free of National Service com- 
mitments. (Ref. 63.) Please write in detail, one 
Reference No. to: The Personnel 
de Havilland Propellers, Limited, Hat- 
field, Herts. {3025 
FERRANTI, Edinburgh.- —A vacancy exists for an 
ag: at Turnhouse Air- 
field to be responsible for routine servicing, modi 
tion and installation of airborne test equipment on 
transport and fighter type aircraft. Piston, gas turbine 
and propeller turbine engines. Experience of A.I.D. or 
A.R.B. and service stores procedure an advantage. 
Good prospects. Staff pension scheme.—Apply quoting 
Ref 29/AME/TID, for an application form, to the Per- 
sonnel Officer, Ferranti, Limited, Ferry Road, Edin- 
burgh, 5. [2963 
[DEVELOPMENT engineer. Owing to the expan- 
sion in the laboratory staff of a large electrical 
manufacturing organization, vacancies have arisen for 
development engineers with experience in the design 
of either AC and DC machines or with a wide know- 
ledge of electro-mechanical devices. The minimum 
academic qualification required is Higher National 
Certificate or a degree in electrical engineering.— 
Applications, which will be — in ye 


should give age, qualifications and experience 
should be addressed to Ref. No. EL.7, stating 4 
nh Box 0226 [2919 
Gator commercial pilot. A vacancy exists for a 
licensed pilot experienced on Dakotas and Valettas 
having not less than Be ~ hours command time on 
these or similar ty; Prefererce will be given to 
with current endorsement. Duties involve 
ying of aircraft associated with equipment trials and 
also include the _fiyi qT, a communications aircraft 
principally in U.K. he post is pensionable and the 
salary will be in general accordance with B.A.L.P.A. 
rates. Apply quoting Ref. 29/SCP/TID, and te 
full details of training, Prandin s and ¢ 
to the Officer, Ferranti Limited, Road, 
Edinburgh, 5. [29 
ENIOR ” devel vacancy 
arisen on the senior ol of. a large electrical manu- 
facturing organization for a senior development engi- 
neer. S$ appointment carries responsibility for a 
variety of projects, from the design to the production 
stage and a commensurate salary is offered. The 
minimum academic qualifications required are Higher 
National Certificate or a degree in ¢‘ectrical engineer- 
ing, together with experience in the design of AC and 
DC machinery and a wide knowledge of electro- 
mechanical devices.—Appiications, 


which will be 
treated in confidence, should give 
and experience and should be catered to Ref. No. 
EL.8, Box 0225. [2920 
ERODYNAMICISTS and ical engi 
required by Ministry of Supply for Aeroplane and 
Armament Establishment, Amesbury, Wilts; National 
Gas Turbine Establishment, Nr. Farnborough, Hants; 
Royal Aircraft Establishment, Sentech. Hants, 
and London H.Q. Posts are in scientific cer ¢ 
and require Ist or 2nd class honours degree in engin- 
eering, physics or mathematics. Some research or ex- 
ny experience of aircraft problems desirable. 
lary according to age and experience within ne 
£470-£855 (London), £445-£815 (Provinces). Women 
somewhat less. F.S.S.U. benefit oS available. 
echnical and 


Scientific Register (K), 26 Kine Street, London, 
S.W.1, quoting A 354/54A. [3016 
MECHANICAL engineers required by Ministry of 
Supply at Armament Research and Development 
Establishment near Sevenoaks, Kent; Fighting Vehicles 
Research and Development Establishment near Chert- 
sey, Surrey; National Gas Turbine Establishment near 
Farnborough, Hants; Aeroplane and Armament Estab- 
lishment, esbury, Wilts; Royal Aircraft Establish- 
ment, Farnborough, Hants, and outstations. 
concerned with research, design and development of a 
wide range of civil and military equipment including 
aircraft, armaments, fighting vehicles, gas turbines, 
guided weapons, rockets and accessories. Appoint- 
ments according to qualifications, age and experience 
connected with appropriate research or development. 
Scientific officers (1st or 2nd class hons. graduates). 
Salary £445-£815; experimental officers and assistant 
experimental officers (Higher School Certificate 
(Science) or equivalent—degree or H.N.C. may be an 
advantage). Salary E. O. (Min. age 26) £690-£850; 
A.E.O. £276 (age 18)-£615. Women somewhat less. 
F.S.S.U. benefits may be available for S.O. class. 
o lication forms from M.L.N.S., Technical & Scien- 


Register (K), 26 King Street, London, S.W.1, 
quoting C 805/54A. [3008 


| 

4 
47 Meg 

| 
| 
| 

| 

‘ 

THE HELICOPTER DIVISION 
OF 

| 

7 
| 
| 

| 

| 

| 

2 € 

pe, 

ae 

| 

| 

| | i 

| 

‘ 


FLIGHT 


17 DecemBer 1954 


SITUATIONS VACANT 


SITUATIONS VACANT 


BOOKS, ETC. 


SENIOR and Junior Stressmen vacancies for inter- 
esting programme of project and development work. 


Previous experience not essential for junior posts 
H.N.C. minimum qualification. Salary in accordance 
with experience and qualifications. Full particulars in 
writing to Personne! Manager, Flight Refuelling, Ltd., 
Tarrant Rushton Airfield, nr. Blandford, Dorset. [2962 

OLLS-ROYCE, LTD., urgently require jig and tool 

draughtsmen, detail draughtsmer and plant and 
equipment draughtsmen, to work at Derby. Where 
desirable a preliminary period of training will be given 
to accustom men to the specialized requirements of 
aero gas turbine engine work, and to Rolls-Royce 
drawing office practice. Good working conditions, 
canteen facilities, welfare amenities and pension 
schemes. Excellent prospects for advancement. Ad- 
vice and assistance given in the matter of procuring 
housing accommodation. Apply to the Labour Man- 
ager (K), Rolls-Royce Limited, P.O. Box 31, Det 


AIRCRAFT PARTS 


AIRFRAME 
ENGINE 
ELECTRONIC 


immediate attention to all inquiries and 
orders and prompt ship assures P 
satisfaction. We invite your inquiries. 


ATLANTIC AVIATION CORP. 
Teterboro Airport 


Cable Address 
Teterboro, New Atiantic 
U.S.A. Teterboro 


TECHNICAL authors required in the technical publi- 
cations department in connection with the prepara- 
tion of aircraft technical manuals for servicing, main- 
tenance and repair of super-priority aircraft. Write 
iving full details of experience and required to 
Dept., Vickers-Armstrongs, Ltd., Hursley 
Park, Nr. Winchester. [3014 
ECHNICAL Illustrator required, with considerable 
practical experience of illustrating for descriptive 
manuals, brochures, etc. Ability to produce first-class 
perspective and half-tone illustrations from works’ 
— State experience, age and salary requir 
priy in writing to Personnel 

Refudiling Ltd., Tarrant Rushton Airfield, Nr. Bland- 
ford, Dorset. [2980 


SITUATIONS WANTED 


X-NAVAL Officer, pilot, Fleet Air Arm and R.A.F., 
qualified photographer, private pilot's licence, seeks 
photographic post, record or publicity.—Box “Cn 


WANTED 


pilot and observer type 

chutes, dinghies, Mae Wests, sca type 
emergency ibson Girls, helmets with all clec- 
trical fittings, oxygen masks and tubes (bayonet fittings) 
for use in Mosquito aircraft. Details in w , to 
Ogilvy, Elstree Aerodrome, Herts. 


BOOKS, ETC. 


ANTED. — Skyways (American magazine), 
January-June, 1954, in fairly good condition.—Box 
0628. [3022 


“ 4 RCHITECTURE as a Career: A Practical Hand- 

book for Students,” by Maurice E. Taylor, 
M.T.P.1.,A.R.1.B.A., F.LL.A., F.S.A.Scot, 
R.LB.A., Dist.T.P., Dip. of Planning. Discusses 
the various methods of approach to the architectural 
profession, gives information about the various R.1.B.A. 
exams, and offers the intending architect much sound 
advice on every ane of planning his career. 10s. 6d. 


House, 


- | “M[ATERIAL Handling in Works Stores,” by L. J. 
Hoefkens. Shows how the use of fork-lift trucks 
— pallets in industrial stores can increase production. 

floor space more yo: help control of 
saovennens and reduce costs. Includes a lescription of 
a system actually ina factory. 10s. 6d. 
net from all booksellers. st 10s. lid. from 
liffe & ws Led., ay Stamford St., 


THE BRISTOL AEROPLANE CO., LTD. 


urgently requires 
DRAUGHTSMEN 
for work on highly important new 
Turbine Engine and Ramjet Projects. 
Applicants should have experience in 
mechanical and/or sheet metal work and 
preferably have reached O.N.C. or H.N.C. 
standard in Mechanical Engineering. 
Salaries and prospects of promotion on 
merit are excellent. Good working con- 
ditions, pension scheme and welfare 
facilities. Applications quoting E.D.22 
should be made in eh to the 
Personnel Ma 
Bristol! Aeroplane Co. ied. Engine 
Division, Filton House, Bristol. 


ouse, 


* PASSENGER & CREW SEATING 
UPHOLSTERY & LOOSE. COVERS 


FOAM RUBBER & MOULDED 
* FLOOR COVERINGS—TEXTILE 

“KARGO-PAK” FREIGHT CONTAINER 
ASSENGER SAFETY BELTS 


THE LEADING 


SPECIALISTS 
SDALE ROAD, LONDON, 


TELEPHONE BAYSWATER 6262/5 


INGATE PLACE, 


REDUCE OPERATING COSTS.. 


Streamline Filters enable high grade oil 
to be used over and over again, thus help- 
ing to solve the problem of maintaining 
maximum efficiency at minimum cost. 


Streamline ricters 


phone MACAULAY 1611 


LONDON, S.W.8 
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above all... 


are characteristic of all aviation accessories bearing the 
trade mark of Western Manufacturing (Reading) Ltd. 


Foremost amongst the problems solved by us are those 
dealing with remote control. Western’s Electric Actuators 
are relied upon by many leading Aircraft Constructors. 


WESTERN MANUFACTURING (Reading) LTD 


THE AERODROME READING BERKSHIRE 


Telephone: SONNING 2351 Grams : HAWK, READING 
EOJ1S0 Mk 15 
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PAYLOAD (ib) 
These graphs show the payload/range performance of 


30,000 


the Britannia 300 LR and the mixed freight/passenger 


version of the aircraft, the Britannia 250 LR. As can be 


seen, the Britannia 300 LR will carry a maximum pay- 


4500 6100 7025 
a load of 30,000 Ib for a still air range of 4,500 statute 


miles; or a 16,000 Ib payload with full tanks giving a still 


PAYLOAD (Ib) 


36,700 air range of 6,100 statute miles. The Britannia 250 LR 


will carry a maximum payload of 36,700 Ib for a still air 
15,500 


range of 3,800 statute miles; or a 15,500 lb payload with 


full tanks for a still air range of 6,150 statute miles. 


STILL AIR RANGE (stat mi) 


powered by the PROTEUS 755 


333A 
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